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Preface

| have written this manual to acquaint readers with pertinent information
relating to career choices in aerospace science, engineering, and technology. |
am indebted to many individuals who have permitted, encouraged, and
participated in the process of preparing “limitless Horizons.”

Particular gratitude is due to Dr. William A. Anderson, Superintendent,
Hampton City Schoo! System, Hampton, Va. Dr. Anderson’s authorization
granted me a leave of absence from my position as a guidance counselor so
that | could pursue this project with NASA under the auspices ot the
intergovernmental Personnel Act. | especially want to acknowledge the support
and advice of Doris M. Ennis, Director of Guidance and Testing, and Nedra 1.
Harkavy, Director of the Gifted and Talented Program, Hampton City School
System. These women have cooperated extensively with NASA during the
preparation of this guidebook. Special thanks to “Nedra’’ for the time she
spent reading the material and offering suggestions for improvements. Also
thanks to her for negotiating my leave of absence from the school system.

A special “thank you' to those individuals at the NASA Langley Research
Center, Hampton, Va., who were so helpful and considerate during the
preparation of this document. | am grateful to Harold E. Mehrens, Head,
Office of Education and Community Services for his supervision of this
project. | am indebted to James K. Daus, Head, Graphics Branch, for
designing the cover pages and arranging the graphics. | am also indebted to
the NASA scientists, engineers, and technicians who devoted houre to
familiarizing me with aerospace careers and reviewing my text. The Education
Services Branch, NASA Headguarters, Washington, DC, also deserves my
gratitude.

Special thanks to Carolyn Floyd, Susan Miller, and Susan Motley of the NASA
Langley Research Center’s Floyd L. Thompson Technical Library. These women
diligertly worked to research sources of information and compile this information for
my review. Sincere thanks to Alice Eley, Rose Gaskins, and Janis Thomas, who typed
and retyped the manuscript and provided other necessary clerical expertise. | am
indebted .0 Brian D. Welch, Keith A. Koehler, and Jay Scott, who read the material
and offered suggestions for improvements.

Finally, my sincerest gratitude to Dr. Kevin E. Geoffroy, Professor, School
of Education, College of William and Mary. Dr. Geoffroy served as a technical
consuitant, an understanding counselor, and a supportive and patient friend
during this project.

I shall be most happy if counselors find this manual helpful in their career
guidance programs. | shall be delighted 1f the document serves as a motivator
for students as they make decisions about future aerospace career choices
which hopefully will lead to happy and productive career development.

Mary H. Lews

Guidance Counselor

Hampton City School System
Hampton, Va.




How To Use This Manual

Carefully planned career decisions may mean the
difference between career satistaction and
disappointing work experiences. The choice of »
career refiects the quality of career guidance offered
in the home and in the school. Thousands of
occupational choices exist, with various paths for
educstional, vocational and technical training and
preparation.  Sometimes it is not an easy task to
select an appropriate career from so0 many choices.
Occasionally, once a career path has been selected, a
person may decide 10 embark in an entirely different
career direction.

This publication s designed to ascquaint students
and other readers with aerospace careet choices. It is
based on and designed to be used with the
Dictionary of Occupational Tites, 4" edition, and
the OQccupational Outook Handbook 1978-79
edition. The tiust section presents nformation about
the aerospace industry by describing  disciplines
typicai of this industity NASA's classiticat:on system
provides an overvieww of these disciplines. A review of
two approaches which classify  the thousands of
available careers s included wn the fist chapter also.

The second chapter describes the work typicaily
performed by aerospace scientists, engineers  and
technicians. It inciudes the quabfications needed for
these extremely specialized and diverse careers, the
preparation and training associated with them, as well
a predicted future trends in the field.

The third section offers suggestions ftor  high
school students as they begin to plan for future
serospace careers. Sources of caveer guidance
mtormation, high school subjects emphasized, and the
selection of an appropriate college are discussed

Academic  achievement is crucial 1o success in
aerospace  careers.  Accordingly, the fourth section
addresses the ssue of developing study skills
necessary tor  academic success. Time management
pocedures  and  strategies for implementing  study
slatls techniques are suggested.

The last section dentifies some factors which
inflyence career decisions. The student who s aware
ot factors affecting his’her career chowces will be
better prepared to make realistic career decisions.

Advice ftrom individuals prominent an the
serospace field s included throughout the guidebook

Valuable reference matenial s avaitable 1in the
sppendices Appendix A ofters  suggestions  for
ativities counselors’teachers may use with students as
they expiote careers in  the field of aercspace
Appendix B provides a hsting of accredited colleges
and universities oftering degrees in engineering and
engineenng technology Appendix C contains

comprehensive Llisting of additional sources of
aerospace career i formation.

The most apj.opriate career decisions are based
upon realistic information sbout careers available in
the aerospace industry coupled with an ewareness of
one’s interests, motivations, aptitudes and skills. This
manual has been written to assist students explore
their Limitless horizons.

To The Student The manual is designed to be
read and reread over a period of time in order to
assist with caeer planning and exploration. Most
students may want to read through the entire book
first. at a leisurely pace. After the fitst reading,
many students will want to begin organizing their
plans for further exploration of possible careers.
Qther  students will read some of the sections of
interest to them and follow some of the detailed
suggestions. Close attention should be given to the
references in the appendices. These sources can be
useful to the person interested in further
mformation.

To The Counselor The counselor may want to
have this publication available as a reference manual
for students interested in aerospace careers. It can be
used as a career guidance tool for use with groups
or  indwiduals. The counselor may be particulanly
interested  in  studying the sections on projected
career trends in the aerospace field. Suggestions for
careet guidance activities are included in Appendix A.
Special attention should be given to Appendix C
which provides a listing of additional sources of
Jerospace career information.

Yo The Libwarian The librarisn may tind this
document useful when choosing reference material on
aerospace research and technology and as a reference
on career opportunities in the aerospace industry.

To The Teacher The teacher may use this
pubhication as a focal point for career reference
matenial. it may be useful in combination with
articles, periodicals, fums and filmstrips dealing with
the aetospace industry

To The Parent - Parents are potentially the greatest
sources of help to their sons/daughters as they plan for
future careers. This material 1s designed to assist parents
as they guide ther offspung wn the exploration of
aetgspace career options. The information is presented n
2 concise, easily readable tormat Appendices B and C
may be particularly useful to parents.

-,



Introduction

“A boy s will is the wind’s will,
And the thoughts of youth are long, long thoughts.”

— Henry Wadsworth Longfellow

Whether male or female, whether you feel your thoughts are, as Longfellow
suggested, powerful and unlimited as the wind, the fact that you are reading this
now testifies to something within.

You are thinking about a career in aerospace, and along the way you may think
about medicine or law or finances, as youth weighs one career against another before
deciding to strike out. You have begun to ponder your chances, and in this book
you will get an idea of what they are like for the aerospace field. In the process, you
will be wondering many things. What are the limits, if any? What are he benefits?
How far can { go?

The answer, as many who've been there will tell you, is that you can go as far as
you are prepared to take yourself. Luck and timing play a role occasionally, but in
all cases it boils down to what you want to do, and how earnestly you believe you
can do it.

The next few decades will see tremendous strides in aerospace technology, some
of which can take you into space, some of which can lead to the laboratory, some of
which could put you into an aircraft streaking along at Mach 4. These things will be
done, indeed, they are already on the drawing board; they await only the right time
and the right people to accomplish them.

The message in this book is simple; you can be one of those people. In the
foliowing pages, we'll present the views of those who have lived and worked within
this field whose ultimate limits have yet to be found. In large part they consider you
lucky: no generation before yours ever had so many options. Some of you may walk
on other planets and moons, some will take part in engineering feats which are now
only being dreamed of, some will do things which cannot now even be suggested,
and some will carry on the work which they have started.

Aerospace needs your talents; it cannot continue long into the future without
your vision.

Brian Welch
NASA Cooperative Education Student
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Chapter One

The Aerospace Connection . ..

You may have been thinking about what you
will do in the years following graduation from high
school. Perhaps you have thought about a career in
aerospace science, engineering, or technology. if so, it
is possible that you may become the first scientist
to discover extraterrestrial life or the first scientist to
hear interstellar communications from another
civilization. Or you may become the engineer who
develops a hyperbolic velocity propuision system for
solar system escape, necessary for missions to the
nearest star, Proxima Centauri, which would take
10,000 vyears to reach. You may become the
technotogist or technician who assembles the
components for a communications sateilite which will
allow people to place person-to-person calls over
wrist radios. Or you might work in some other
capacity associated with the aerospace industry.

This publication is designed to acquaint you with
disciplines typical of the aerospace industry, careers
available in those disciplines and the preparation
necessary for those careers. At this point, it may be
helpful to define the term '‘aerospace.”

What does the term “aerospace” mean? Aerospace
(from aeronautics and space} refers to the
environment which includes the expanse extending
upward and outward from the surface of the Earth.
This expanse includes the atmosphere and space. The
term also refers to a field of occupations in
aeronautics (the study of flight within the Earth’s
atmosphere) and astronautics (the study of flight
in space outside the Earth’s atmosphere). It
encompasses general, commercial, and military aircraft
as well as spacecraft, satellites and probes for space
exploration and utilization.

Aerospace represents many different things to
many different people. It is delicate and sophisticated
nstrumentation and immense experimental facilities.
it is a forward-swept-wing-design fighter. It s
measuring pollutants in the atmosphere and
combatting smog. !t is composite materials lighter

than aluminum, stronger than steel. It is spacecraft
which carry precious payloads of humans and
equipment into space. It is civilian and military
aircraft that take-off and land vertically. It is
research to develop an artificial heart. 1t is weather
and communication satellites. It is robot probes
which examine the surface of the Moon and planets.
it is “‘spinoffs” and products which serve mankind
and improve our daily lives. It is much, much more.
The scientific and technological revolution perhaps is
best exemplified by the research and development
programs associated with aviation and space. Each
new aerospace discovery ignites a chain reaction in
industrial growth and an entirely new industry
emerges on the contemporary business and industrial
scene. Yesterday's fantasies created only in the
imaginations of a few science fiction writers are
today’s aerospace realities.

On a typical day in the United Statc:
approximately a half million people board commercial
airtines. In a single year, scheduled airlines transport
over 200 million people-a number approximating the
population of the United States. There are several
hundred thousand general aviation aircraft and pilots,
thousands of airports and approximately one million
people who are employed in aerospace disciplines. In
future vyears, these figures are projected to increase.
We have worked and lived in outer space. We have
landed on the Moon and left the safety of our space
capsules to explore its surface and environment.
Radio and television stations, newspapers and
magazines report on the progress of aerospace
projects and speculate on their implications.
Aerospace science and technology impact our daily
lives in many ways. Some of the contributions from
aerospace programs are increased national security
and a strengthened national economy. Improved
standards of living have resuited from new jobs, new
consumer goods, irmproved educatios, advances in
medicine and stimulated business deals.




Past, present and future accomplishments in the
field of aerospace arise from the partnership which
exists among industries, civilian and military agencies
of the government, and universities. This partnership
emphasizes education, research and development,
manufacturing, sales and service. Special attention is
focused upon careers requiring scientific, engineering
and technical backgrounds. There are also careers for
peopie in administration, management, finance and
other services including supply, repair and
maintenance. Thousands of vocational and career
possibilities exist within this field which offer job
advancement and recognition. Aviation and space
manufacturing firms, aerospace research and
development companies, foreign, federal, state and
local government agencies, commercial airlines,
consulting firms and the educational community, to
name a few, require the services of trained
individuals.

The majority of people employed in careers
relating to space science, engineering and technology
are highly skilled individuals who take pride in their
workmanship. They represent many racial and ethnic
-backgrounds and demonstrate muitiple talents. They
are men and women with varied educational
experiences. Their common trait is the desire to
pursue an understanding of unknown areas by
applying the scientific method. They continue to
update and increase their knowledge of science and
technology by questioning and remaining openminded.
They are pioneers whose frontiers range from the
farthest areas of outer space to the deepest depths
of the oceans.

A particularly significant aspect of the aerospace
field is that it employs individuals working in aimost
every known science and technology -- astronomy,
biology, chemistry, physics, geology. geodesy and
cartography, heat studies and cryogenics. It requires
the assistance of the entire industrial spectrum
electronics, metals, fuels, ceramics, machinery,
plastics, instruments and many more.

Aerospace research and development has
progressed at a rapid pace. Workers have important
and fast-moving jobs. They are constantly working to
improve the speed, range, power, reliability and
safety of aircraft, missifes, rockets and space vehicles.
These improvements are considered in relation to fuel
conservation and environmental impact.

Before workers can begin the production of
aerospace vehicles and their related systems and
subsystems. designs must be completed and approved.
Hundreds of experiments and feasibility studies are

conducted to determine the best designs. Super
computers are used to assist in these theoretical and
experimental studies.

Once designs are accepted, scale models are
designed and constructed according to rigid
specifications. These models undergo hundreds of
experimental tests in wind, temperature, and shock
tunneis; on ballistic ranges; and in centrifuges. These
tests simulate actual flight conditions including
various Mach ranges (ratio of the speed of the
vehicle's flight to the speed of sound) and various
environmental conditions.

The next step is to develop full sized
experimental models which are tested in the air and
on the ground. If the experimental models prove
satisfactory in all the tests, production may begin.
Sometimes changes are made in the design during
this process. Once the vehicles are flown, post flight
analyses are conducted to evaluate flight
performances. Modifications may be required.

A variety of tools and sophisticated equipment
are used in aerospace research. These include digital
and analog computers, technical sketching equipment,
multi-view drawings and photographs, and many
different types of wind tunnels.

Aerospace employees perform their assignments in
many varied settings. For example, their mission to
test microwave remote sensing devices may require
that they fly in airplanes piercing the eye of a
hurricane. They may be found on tropical beaches;
in their laboratories atop a mountain or a skyscraper;
or dressed in space suits as they perform experiments
in huge tanks of water simulating the conditions of
2ero gravity.

The work is international with many countries
sharing the benefits of space research. Cooperative
activities of an international scope range from
investigation of the solar system to aerospace
applications in communication, transportation, weather
forecasting, pollution control and resource and energy
management, which affect the lives of people
throughout the world. Spacelab, for exampie, is
financially produced by the European Space Agency
{ESA). It is the European orbital laboratory designed
as a companion to the U.S. Space Shuttle. Spacelab
will be carried by the Spzce Shuttle and will remain
attached to the Orbiter during its mission phase.

International cooperative research  focuses upon
areas such as diplomacy and interpational relations.
These areas require workers fluent in foreign
languages and knowledgeable of international law.
New fields of interest in space law, space medicine




Eanth walcomes returning sstronauts

and space communication are being developed.

The aerospace progam Jn the Umited  States
corsists of the civilian and military agencies of the
goverament  working  with  universities, industry and
other = yesearch centers. Much of  this work i
monit eed by the Natonal Aeronauties and Space
Administration,

NASA’s Role

Wher peaple reter 1o the derospace industry, they
often think of the National Asronsutios end Soace
Administration (INASAL NABA & g civilian
government agency which was established October 1.
1958, NASAs predevessor was the Navnral Advisory
Committee for Aeronautics, foumded in 1815 NASA,
e Bpace aoenicy. was created by an Act b Congress
one vesr alter the Bugtans Yelectitied” the world
by Claunching the  fost manomade sateilite 1Spunmik!
iato arbit around the Earthe The ageoacy was formed
wy o Guvsue s peacetul uses G spate fou the benellt of
At mankind . NLBA  plans diects and condusts
apvdies pertaining ot cobian aeronautical dand space
research o and  development. It manages  the
developmwrt. comdtruchion, tesnng and opergtion of
manned and o uamanned aeronautical and spane
vobiictes for bave angd applivd research Purposes

The Space Act of 1958 directs NASA 1w

& Expand human knowledae of pheaomena in
the mimosphere dnd space.

& imorive the o ousetulness performange. spesd,
satery and stficiency of seronautical and space
vihigles,

Develop  wvehicles capable of  carrying
struments sapplies, and  Hang Grganisms
through space.

Stusty the  beaelis to  be gained  fram
avtonautical and space activities

Prissrve Ihe dolé of the United States as 2
teavier 9y adronaitical and space wark

®  Coppergte with dther nabions 18 seronduticsl
sl shane work,

Broad programs conducted by the agency are space
Hightl space sCiences aind theic appbcabions, advanced
sngincsring - and  physical science researchl o and
fracking and date sciinition

I order to Tubtll progoam objpctives, members of
NASA's technical  team  puriue esearch oand
deeplopment actvities within therr pan facilines wd
tabaratorvies,  Scwntists, lechoicians,  and  support




personnel empioyed by NASA produce data generated
from basic and applied research. The agency's
engineers, technicians, and craftsmen apply this data,
advancing aerospace technology and the
state-of-the-art. These research and development
activities represent one part of the agency's
responsibility for the nation's overall aerospace
program,

Approximately ninety percent of the agency's
funds are extended for research and development
conducted by organizations outside the government,
with NASA overseeing the work. Grants, scholarships,
and contracts are awarded by the agency to qualified
scientists and engineers. The specifications for this
“contracted”’ work include quality, performance, time
schedules and costs which are develooed by NASA.

‘n order to fulfill their technical and
administrative tasks, the agency’'s scientists and
engineers coordinate their efforts with their peers
employed within the aerospace community. Together
they plan and conduct appropriate research and
develop the necessary technology. Through their
combined efforts, the benefits of aerocpace
technology are enjoyed by the United States and
other nations.

Some activities are shared by NASA and other
agencies of government. For example, NASA and the
National QOceanic and Atmospheric Aaministration
{(NOAA) work jointly in the research and
development of techniques and instruments that can
improve weather forecasting. NASA has joined efforis
with several states (California, Colorado, and Arizona)
and federal agencies (Departments of Agricuiture,
interior, Energy and the Army Corps of Engineers)
to use satellite data for improved snow mapping and
water run-off predictions. NASA and rthe Federal
Aviation Administration (FAA) evaluate advanced
aircraft and equipment for automatic flight control
and guidance. Through combined efforts with the
Environmental Protection Agency (EPA} and the
Department of Transportation (DOT) technology is
being developed to reduce fue! consumption and
poliution from exhaust emissions of automotive
engines. The Department of Defense (DOD) and
NASA are working together in the Space Shuttle
program. NASA is also an active participant in
international groups. NASA and the World
Meteorological Crganization (WMO)} monitor global
ozone levels.

in summary, the agency is a producer of dats
and some hardware within its own research program.
It is a8 supporter and a monitor of further research

and the development of hardware produced by
industria! organizations and institutions of higher
lsarning. It is a consumer of hardware designed,
fabricated, and assembled as a result of contracted
work. It is a member of asrospace related
government programs--both civilisn and military.

Reviewing the World of Work

The principal activity during the adult years is
“'work.” The activity commonly referred to as
“work’’ begins for most aduits when they reach the
early twenties and continues until the mid to late
sixties. This role as “worker”’ consumes 8 hours per
day, 5 days per week, 50 weeks per year from the
time the individual enters the work ‘arce until he or
she retires, and for some, beyond retirement. The
work an individual selects often establishes his or her
life style, including financiat status, friends,
geographic location and activities pursued during
leisure time. It is clear that planning is crucial to
career development.

ldeallv, a primary responsibility of the adolescent
vears is planning and preparing for future careers.
The school has become the center for educating
students about their future choices for work. To
emphasize the importance of career preparation
during the school years, many state legislatures have
mandated that school systems prepare graduates with
identifiable career- objectives and demonstrable jab
skills. This preparation of students for the selection
of and entrance into rewarding career paths requires
team effort on the part of students, parents,
counselors and potential employers.

In most school systems, guidance counselors have
been identitied as instructors for career guidance
programs. They wusually emphasize the following
processes in their work with students.

® Acquaint students with systems that categorize
the thousands of occupations:

® Orient students to job classifications and
specialties within these classifications;

® Acquaint students with their unique interests
and abilities by administering and interpreting
the results of assessment instruments such as
interest inventory tests and/or aptitude tests;

®  Agssist students to identify potential career goals
suitable to their identified interests, skills, and
abilities;




% Provide  students owith  the opportonity 1o
engabn in a variety of simulated work settiogs;

®  Bsist students in planning courses of action
necessary o prepare them for thess potentist
Cargars;

Provide  students with  opportunities  for
specigtization in skill development and training
tor particular carenr goals.

Caungelors engaged in the early  phases of caveer
guidance usually  offer descripyive information about
sharacteristics and reguirements of broad pccupationat
cateqoties. They reler 10 caresr orientation manuals
and - computerized  career information  programs.
Btuderts aware ol broad calegories sie then
encouraged to o relate their own imterests, skills and
potentials’ 10 appropriste and specitic careers within
the genecal categories.

During the process of exploring carger options,
some  students may  find  themselves  attracted o
careers in the gerospace industry, Some may decide
0 enter pomediately into the aerospace work force
These students require counselor assistance in the
provess ol selecting an apiwopriate entrante level job,
preparing for i1 during high school and applving to
begin work Upon high scthool graduation. Others may
be ingclined to prepare for acceptance into specialized
technical,  vocational  or - apprenticeship  progiams
culminating ir  the anainment of positions  a¢
serospace  techriclans. These students  must select
programs appropriate 1o their  asphrations  aad
educational  backgrounds, Others may be commitied
to preparing for  caresrs s gerospace sCiernists of
enginears. For them, college or university training B
taguired,  and  their - goals  neceshitate o Sounselor
assistance in the process  of  planning ther  high
school curaculs with the anlicipation o entering a
oullege or university.

Information describing some  careets i the
asrospace mdustry Wil be addiessed in the following
pages. - Egpecially  emphasized  will be  careers  for
scientists, enginees and technicians, An indepth study
ol these carsers 5 beyomd the scope  of this
publication, i

The following documents published by the United
Srates Dlepartment of Labor are suggested for further
exploration:  Oictionary  of  Occupstional Tities,
Occupational Oceupational
Outiook  Quarterly, Guide for Occupstional
Exploration. Job Guide for: Youny Workers and
Occupations in Demand at Job Service Offices,

ehcourage

“There svirtusl-
fy no ‘mature aspect
inoaerpsosce, and
many advances wil'
be seert i girceaft as
well as space sys-
tems. Many of the
aerospace  technolo:
gles in the oext cene
fury are prediciable
now and pnly await
Tinstitutional
relesse.” thar is, the
desire and financing /M
to accomplish them. This includes further manned
exploration w‘ the  moon  and  our  nearest
Lianetary neighbors, the initiation of a peomanent
space station in which people will do useful work
& well as extending the reach of  scientific
endeavors.”

Damiel 1 Fink

for Corporate Planning and Developmers,
General Electric Company

in order to offer @ deaver perspective  of
aerospate careers, an overview of all ococupations and
2 discussion ol worker Rfunctions will e presented.

These wall be foliowed by 3 survey of pccupational

groups representing NASAS clasitication of aerospace
careess, 1t may o be helpful  for counselors 1o
students 1o onote  the  occupational
categories,  worker functions  and  finally  aerospace
subgroupings  which are most  attractive 1o them,
These selecvom will refley students’ views of their
interests, abilities, skitls and desired educational levels,
This information combined  with o the results of
stendardived  assessmient  instruments  will o assigt
coumelors wha are engaged 0o the process of guiding
students theouoh  the  vaoous  phases of - oaresr
gudance education,




DOT’s Classification System

Approximately 20,000  ccoupations  bave  been
categorized into mine groupings and pubiished by the
Department ot Labor in tie  Dictionsry  of
Occupational  Titles*  {(DUTY, fourthy edition, 1977,
This classifivation systemn s one means o! facilitating
the task of acquainting students with 3 variety of
descriptions abaut occcupations. The following outline
summarizes the nine Categories prosented in the DOT.
The outline also offers examples of gerospace careers
with  thelr corresponding  occupationsl codes in the
DOT to serve s refersnce  quides  for  further
exploration.

Professional, Technical and
Managerial Occupations

This category includes oecupations which require
substantial  educational  Dreparation, wually 8t the
uriversity, college, o college, or technical level

These jobs include  theorstical and practical
aspecis of such fields a5 arehulecture, engineerning.
mathematics:  physical seieaces social - soiences)
medicine and health: education: musesm, hbrary and
arehival scignces) faw theology. the arts recreation,
acmimistrative specialties) and management:

Alsgincluded  are occupations o suuporr o of
sclantists and engieers and ether special cations.

Examples of aerospace jobs arg

o e

Aeronautical Desgn Enginees (002,080,

Avrospace  Physialoaical  Techrvian

(199 682 0101

fur Trattic Conpotter UB3.152:018)
Adrline Radho Operator 19362008
Astroromer (02006010

Biomedical Eng 2or (DID.OBLOIO
Ceramin Research Engmeec 1006 0610100
Chemist (022.060010)

Eaginesring  Assistant,
1007161018}

Mathematician (020067014}
Meteorologst 026062 010
Microbialpgist 1D4L0B1058)
Stanisticun (020467026}
*Hmeaﬂ;‘“mi‘mwd e DOT.

Mochareal Egquipment

Made! of varishleawep? wing fighter

Clerical and Sales Occupations

This pategory is tompesed of two pecupational
subcategories. They are clercal and sales occupations

Clerical . orcupations  molude  1hase  attivitiey
concerned with preparing, transcribing, systematizing,
anel o preserving OWrtter commumications and records
distributing information; and collsctng accounts. Thig
s routine work whach reguires speed and accuracy.

Sales  occupations  are those activities concerned
with influencing customers in favor of & commuodity
or service and  include  jobs  associsted  with the
zompletion o sales transattions,




There are two types of sales occupations,
classified according to the type of customer. Retal
sales occupations are involved with selling direc'ly to
the consumer. On the other hand. wholesale selling
occupations sell 10 businesses, industries, and stores.

Examples 01 avraspace occupation titles include:

Aurplane Charter Clark (275.367-000)
Computer Tape Librarian (222.367.026)
Computer Terminal Operator (203.582-054)

Sates Representative, Aircraft Eguipment
(273.357-010)

Statistical Clerk (216.382-062)

Service Occupaticas
This category includes cccupations characterized
by the performance of duties for another person or
other people. The four generally accepted groups are:
Domestic: Providing domestic services in private
households; preparing and serving food and drink
in commercial, instituticnal or other
establishments; providing lodging and related
Services.
Personal: Providing grooming. cosmetic, and other
personal and health care services 10v children and
aduits; maintaining and cleaning clothing and
other wearing appavel.
Protective: Providing protection for people and
property; attending to the comfort or reguests of
patrons of amusement and recreation facilities.
Building Services: Performing dcleaning and
maintenance services to interiors and exteriors of
buildings.
Aerasrace occupationai examples are:
Airplane Flight Attendant (352.367-010;
Airport Guide {353.367-014)

Maintenance Engineer (382.664-01G)

Agricultural, Fishery, Forestry
and Related Occupations

This category cmphasizes outdoor work. Workers
in this Category will be fcund in the following areas:

Agricuiture: Propagating, growing, caring for
and gathering plant, animal life, and products.

Forestry: Logging timber tracts; catching,
hunting, and trapping animal life; and caring
forpuks.mmm

Notice that involvement with technologies such as
processing, packaging, and stock checking are not
included in this category.

P . O o
This category includes occunations concerned with
refining. mixing, compounding. ~hemical treating. heat
treating, or smilar work with matenals in  solid,
<iuid, semifluid or gaseous states to prepare them for
use as basic materials or stock for further
manufacturing teatment or for sale as finished
products to commercial users. Vats, stills, owens,
furnaces, mixing machines, crushers, grinders and
related machines and equipment are involved.
Examples of aerospace jobs are:
Cerrobend-Die Caster (502.381-014)
Glass Inspector (579.687-022)

Moider (502.381-(14)

Machine Trades Occupations

Working with machines is emphasized. The more
complicated jobs require an understanding of mae~hine
functions, blueprint reading, making mathematical
computations, and exercising judgments to attain
conformance to specifications. Some jobs require eye
and hand coordination.

This category includes occupations concerned with
the operation of machines that cut, bore, mill, print
and simifar work with such materials as metal, paper,
wood, piastics, and stone. Installation, repair and
maintenance of machines and mechanical eguipment,
as well as weaving, knitting, spinaing, and similar
work with textiles are included.

Examples of aerospace jobs are:

Aircraft Mechanic {621.281-0i4)

Flight Engineer {621.261-018)

Model Maker (693.36i-010)

Statistical Machine Servicer {633.28:-030)

Technical
{621.221-0i0}

Specialist, Aircraft Systems




Benchwork Occupations

This category includes octupations concerned witt,
using handtoois and bench machines to fabricate,
inspect or repair relatively small products, such as
jeweiry, phonographs, lignt bulbs, musical instruments.
tires, footwear, porery, and garments. Workers in
more complex jobs may be required to read
blueprints, follow patterns and use 2 variety of
handtools.

The work is usually performed at a set position
or station in a mill, piant or shop.

Examples of aerospace jobs are:

Airplane Gas Tank Liner Assembler
{759.684-01G)
Aircraft iInterior Favricator & Installer
{(769.281-010)

Airplane Woodworker {769.281-010)
Patternmaker, Plaster (777.381-030)

Structural Work Occupations

Workers must be familiar with handtoo!s, power
tools and stationary machines. Work is periormed
usually outside, except for factory production line
occupations.

These occupations involve fabricating, erecting,
installing, paving, painting, and repairing structures
and structural parts. Their work produces such
products as: bridges, buildings, roads, motor vehicles,
cables, internal combustion engines, girders, plates
and frames.

Aerospace jobs include:

Aurplane Radio Tester (823.281-010)

Assembler, Aircraft, Structures and Surtaces
(806.381-026)

Electronics Mechanic (828.281-GI0)

Inspector,
{806.28-022)

Radio - Maintenance Repairer {823.28!1-010)

Assemblies and Installations

Miscellaneous Occupations

This category
with:

includes occupations concerned

® Transportation of people and cargo from one
geographic location to another by various
methods:

® Extraction of minerals from the Earth;

® Production and distribution of utilities;

Production of graphic art work;

® Packaging of materials and the moving of
materials in 2xd around establishments;

® Modeling for
photographers;

® Providing various
motion pictures and

painters, scilptors, and

production services in
radio and television

broadcasting;
Jobs include:
Aircraft Launch and Racovery Technician

{9i2.682-010)
Airport Attendant (912.364-010)
Parachute Packer (912.684-010)

Photofinishing Laboratory Worker
(976.687-0i8)

Tower Operator (910.362-010)

Obviously, not all nine groups in the DOT
include jobs directly related to the aerospace
industry. However, some relationships between groups
and  aerospace careers can be establisned. The
maiority of jobs in the industry require the skills
and expertise of scientists, engineers and technicians.
These jobs are classified by the DOT in the
Professional, Technical and Managerial grouping. The
work of scientists, engineers and technicians would
not be successful without the support of employees
represented in other occupational groups.

USES’ Approach to Presenting
Career Information

The United States Employment Services (USES)
has contributed to a publication entitled Guide for
Occupational Exploration® which categorizes
occupations into {2 homogeneous groups according
to interests, abilities and traits required by workers
for successful performance. By refarring to the twelve
‘nterest areas, students can explore areas of work in
which they have strong interests. Each of the tweive
interest areas is divided into work groups and

*Guide for Occupational Exploration. U.S. Department
of Labor, Employment and Training Administration,
1979. This publication is ~ supplement to the Dictionary
of Occupational Titles. The definitions of interest areas
are found on page 8.
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Vii. Business Detail

Interests in organized, clearly defined activities
requiring accuracy and attention to details, primarily
in an office setting.

Viil. Sefling

interests in bringing others to a point of view
through personal persussion, using sales and promotion
techniques.

1X. Accommaodating
Interests in catering to the wishes of others,
usually on a one-to-one basis.

X. Humanitarian

Interests in helping others with their
spiritual, social physical, or vocational needs.
X1. Leading-influencing

Interests in leading or influencing others through
activities involving high-level verbal or numerical
abilities.
Xil. Physical Performing

Interest in physical activities performed before an
audience.

mental,

Scientific Interest Areas

The following informaiion on PHYSICAL
SCIENCES illustrates the approach found in the
Guide for Occupational E.ploration {pp. 38-40} and
offers one example ot scientific careers characteristic
ot the aerospace industry. The reference codes refer
the reader to the DOT.

PHYSICAL SCIENCES

Workers in this group are concerned mostly with
non-iiving things, such as chemicals, rocks, metals,
mathematics, movements of the Earth and the stars,

etc. They conduct scientific studies and perform
other activities requiring a knowledge of math,
physics, or chemistry. Some workers investigate,

discover, and test new theories. Some look for ways
to develop new or improved matenals or processes
for use in production and construction. Others do
research in such fields as geology, astronomy,
oceanography, and computer science. Workers base
their conclusions on information that can be
measured or proved. Industries, government agencies,
or large universities employ most of these workers in
their research tacilities.

What kind of work would you do?
Your work activities would depend upon your

specific job. For example, you might
e study (serial) photographs for indications of
possible oil or gas deposits.
® examine rock formations to develop theories
about the Earth and its history.

® use information about wind, temperature,
humidity, and land tormations to predict
weather.

® help solve environmental problems such as

poltution.

® develop chemical formulas for making fine

perfumes.
conduct experiments to develop new metals.

gather and interpret information about

movements in the Earth.

® use advanced math to solve very complex
problems.

What skills and abilities do you need for this kind
of work?

To do this kind of work., you must be able to:

® use logic or scientific thinking to deal with
many ditferent kinds of problems.

® use non-wverbal symbols (such as numbers) to
express ideas or solve problems.

e understand and express complex, technical,

and scientific information.
recognize textures, colors, shapes, and sizes.
make decisions using your own judgments.

gather and interpret data about Earth

mavements.

® make decisions based on information that can
be measured or verified.

The above statements may not apply to every
job in this group.

How do you know if you would like or could lvarn
to do this kind of work?

The following questions may give you clues about
yourself as you consider this group of jobs.

e Have you taken courses in Earth science or
space science?

® Have you read articltes or
scientific expediticns?
scientific terminology?

stories  about
Do vyou understand
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®  Mave you collected rocks ¢or minerals 85 @
hobby? Can you recognize ditferences in ores
or mineral deposits?

®  Have you walched teledasion weather shows?
Do you understand  the terms and  symbols
used?

® Have vou odwned a4 chemistry set or
mucroscope? Do vou enjoy testing new ideas
with this type of pauipment?

How can you prepare for and enter this kind of
work?

Qeeupations 1 this  group  usually  require
sducation o traning extendiog from four years o
aver ten years, depending upen the specific kind of
work A bachelor's degree  wath 3 maor in
mathemantcs or 3 specific physical  sCrence 15 the
maingy reduirement for entiance into this type of
work. Graduate degrees  are prefeged  for most
research work or college teaching, A muaster’s degree
may  guabify  an ndnadual for work in laboratory
teachyng of apphed research 10 g college. university,
o andustrial setting. Advanced studies o1 & Ph.D are
usually  required  For work o basic  research,
Important courses aclude algebra. geometry, advanced
math, physics, and Earth  and space  science.
Chemistey ard techmcal wnting courses are helotul
amd in some cases required

What else should you consider about these jobs?

Physical  scentists may  be required to o work
wregular hows 1o meet rescarch deadlines o to
study  phenomena Frequent relocation  of  travel to
remote areas may  be required. Workers should keep
nformed of developments o ther teld by attending
semunars,  reading  professional  joursals,  and  being
actve i professional orgamizations

Hoyvou think vou would Tike 10 do thes o of
work, ook at the b utles Isted on the following
pages. Select those that imterest you, and read thex
definitions in the Dictionary of Occupational Titles.

Job Title DOY Reterence Code
Geophysicist 024 061030
Hydrologist 024.061034
Mathematician Q20067014
Meteorologist 025 062010
Mineralogist 024061038
Paleontologst 024.061-042
Petrologist 024 061 046

Frov-fiying model of F-15

11




Physicist 023.061-014
Physicist 023.067-010
Seismologist 024.061-050
Aerisl-Photograph 029.167-010
Interpreter
Geologist, Petroleum 024.081-022
Environmental Analyst 029.081-010
Materials Scientist 029.081-014
Metaliurgist, Physical 011.061-022
Project Manager, 029.167-014

Environmental Research

Worker Functions

At this point, more information about careers
will be provided by focusing upon a discussion of
worker functions, as defined by the DOT, and their
relationship to occupations in the aerospace industry.
The ‘“'Data’”’ ‘‘People” - “Things” approach
associated with worker functions has been selected
because it relates to all individusls and all
occupations.

In order 1o select a career best suited to the
unique nature of each student, he or she must be
aware of his/her special talents, interests, abilities and
achievements as well as personal motivation. The
more information the student can formulate about
himselt/herself, the more satisfied he/she is likely to
be with the chosen career(s). The process of
preparing for one’s career requires self awareness as
well as career awareness. Self awareness may be
gained through a systematic analysis of one’s
experiences and one’s reactions to these experiences.

An important consideration when examining
careers is deciding what types of relationships the
student most enjoys. The DOT suggests that every
job requires & worker 1o relate in some degree to
either "Data,” “People,” or “Things.” The student
can decide whether he/she prefers to work with
“Dats,” “People,” or "Things’" by completing interest
inventory instruments provided by guidance
counselors. The student then reviews these resuits in
combination with memories of past accomplishments
and successes. These remembered successes involve
"People,” "'Data,” "Things,” or some combination of
them. A student may enjoy assemblying model
airplanes. Activities such as this require a "'Things”
oriented approach. This same student, however, may

not enjoy teaching someone else to do those
activities required to assemble the model. This
requires a “‘People’ orientation. Furthermore, this

student may not delight in researching the history of

aviation which demands a preference for working
with "Data’”. Another student, on the other hand,
may enjoy all three activities and all three
preferences or combinations of preferences. Realizing
which relationships one most enjoys provides self
awareness and an understanding of oneself in relation
to future career choices.

Once the student has decided about his/her
preference or combination of preferences, he/she is
ready to consider Worker Functions -- what a worker
does with “Data,” ‘‘People,” or “Things."” Worker
functions describe relationships between  worker
preferences and the difficulty of tasks associated with
a particular job. They summarize the responsibilities
of a job and arrange the responsibilities according to
levels of difficulty. Responsibilities or job tasks are
arranged from complex to simple.

Students best suited to working in particular
orientations or preferences are exhibiting behaviors
characteristic of that preferencels). They are
functioning at several levels of the corresponding
hierarchy of worker functions. Hummel and
McDaniels® encourage people significant to the lives
of students to observe their selection of school
courses, their participation in clubs and other
extracurricular activities as well as their choice of
leisure time activities and part-time jobs. They are
instructed to make students aware that these
preferences are clues for the selection of potentially
rewarding careers.

Each worker preference is
following section. A representation of the tasks
associated with each preference is also included.
Examples of aerospace occupations ard characteristics
of students who might be attracted to these
occupations are related to each preference.
Combinations of worker preferences are discussed in
this section as well.

defined in the

Work Involving Data

Individuals who work with information,
knowledge, ideas or concepts which are obtained by
observation, investigation, interpretation or
visualization are working with da‘a. Data is

*Used with permission of Acropolis Books, Ltd. from
How To Help Your Child Plan A Career by Dean L.
Hummel and Carl McDaniels. Copyright © 1979 by
Dean L. Hummel and Carl McDaniels. Published by
Acropolis Books, Ltd., 2400 Seventeenth St
Washington, DC., $6.95.
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intangible, that is, it cannot be touched or handied.
it is expressed in numbers, words or symbols. All
individuals relate in some degree to data in their
work or leisure.

The DOT organizes the tasks associated with data
work from complex to simple. Each level indicates
the degree of task complexity performed by the
worker on that job.

Complex Tasks

Synthesizing: Discovering facts and/or developing
conclusions or interpretations of ideas
by analyzing data.

Coordinating: Analyzing data in order to determine
the time, place, and order of
operations or actions to be performed.
Carrying out and/or reporting on these
actions.

Examining and determining the value of
data. Presenting alternative plans in
order to choose the best course of
actions.

Analyzing:

Average Tasks

Gathering, comparing, or classifying
information about data, people, or
things. Reporting and/or carrying out
activities indicated by the information.

Compiling:

Performing arithmetic  operations,
reporting resuits, or carrying out
activities indicated by the results. Tasks
involving counting are not included.

Computing:

Rewriting data from one copy to
another or enter:ng data in ledgers or
accounts books.

Copying:

Simple Tasks

Comparing: Judging data, people. or things
according to what can be observed
{what they do, how they look, how
they are made or whether they are

usual or different from the usuall.

These workers are involved mainly with
information or conceptual knowledge. The more
complex tasks require more specialized training and
experience.

Occupastions Associated Primarily With Dats:

Accountant Mathematician
Contract Clerk Stenographer
Clerk-Typist Statistician
Editor

Students who enjoy mathematics and/or English
courses may enjoy careers involving data. Their roles
in school activities and part-time jobs will reflect
interests in numbers, words or symbols.

Work Involving People

“People’”’ work involves working with people and
animals when they are given care and consideration
similar to tha® given human beings. The DOT
arranges the hierarchy of worker functions for the
“People” category in the following manner:

Complex Tasks

Mentoring:  Advising or counseling individuals with
problems that may be resolved by
legal, scientific, clinical, spiritual, and/or
other professional principles.

Exchanging ideas, information, and
opinions with others to formulate
policies and programs, and/or arrive
jointly at decisions, conclusions, or
solutions.

Negotiating:

Teaching subject matter to others, or
training others (including Jnimals)
through explaining, demonstrating, or
supervising practice; or making
recommendadtions on the basis of
knowiedge gained through specialized
training in such areas as medicine, law,
or engineering.

Instructing:

Supervising: Determining or interpreting work
procedures for a group of workers,
assigning specific duties to them,
maintaining harmonious relations among

them and promoting efficiency.

Diverting: Amusing others. {Usually accomplished
through the medium of stage, screen,

television, or radio.}
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Average Tasks

Persuading: Influencing others in favor of a
product, service, or point of view by
talks or demonstration.

Speaking: Talking with and/or signaling people to

Signaling: give or exchange information. includes
assigning tasks or giving directions to
helpers or assistants.

Serving: Attending to the requests or needs of
peopie or animals. Immediate response
is involved.

Simple Tasks

Taking Helping applies to ‘‘nonlearning”

Instructions  helpers. No variety of responsibility is

Helping: involved in this function. Attending to

the work assignments, following
instructions, or responding to orders of
a supervisor.

QOver the last thirty years more workers have
become involved in rendering services {teaching,
cooking, managing) than in producing goods
{manufacturing, mining, farming). This trend s
predicted to continue in the years ahead and implies
2 growing number of jobs primarily involving working
with people in occupationally significant ways. A key
factor 10 wunderstand is that the complexity of
worker tasks in this orientation is directly related to
the degree to which one must interact with people.
This is different from working in a setting where
many other people may be found, but who do not
interact with each other in significant ways.

Occupations Associated Primarily With People:

Airplane Flight Attendant
Labor Relations Expert
Passenger Service Representative
Security Guard

These individuals relate to human beings in an
occupationally significant manner. They do not relate
significantly to “"Data” or "“Things.” however.

Students who enjoy conversing with others, who
express an interest in others or who select to work
with others rather than alone are likely candidates
for careers emphasizing ‘“‘People.” They tend to
engage in activities that emphasize peopie or animals.
Activities such as planning a dance or managing the
activities of a service organization are indicative of

this orientation. Baby sitting and caring for pets are
characteristic behaviors. School courses include
distributive education, humanities and social sciences,
including sociology 27d psychology.

Work Involving Things

“Things" work involves working with lifeless
objciis such as substances or materials, machines,
tools, equipment, or products. Sex-role stereotyping
that excluded women from occupations oriented
towards things is disappearing. The DOT categorizes
these worker functions as follows:

Complex Tasks

Setting Up:  Adjusting machines or equipment by
replacing or altering tools, jigs, fixtures,
and attachments to prepare them to
perform their functions, change their
performance or restore their proper
functioning if they break down.
Workers set up one or a number of
machines for other workers or set up
and personally operate a variety of
nachines.

Using body parts and/or tools or work
aids to work, move, guide, or place
objects or materials in situations
requiring that rigic standards be met.
Judgment is required in the selection
of appropriate tcols, objects, or
materials and the adjustment of the
too! to the required task.

Precision-
Working:

Average Tasks

Starting. stopping, controlling, and
adjusting the progress of machines or
equipment. Operating machines involves
setting up and adjusting the machine or
material{s) as the work progresses.
Controlling involves observing gages,
dials, and turning valves and other
devices to regulate factors such as
temperature, pressure, flow of liquids,
speed of pumps, and reactions of
materials,

Operating
Controlling:

Driving-
Operating:

Starting, stopping, and controlling the
actions of machines o1 equipment
which must be steered or gquided in
order to manufacture, process, and/or

14



move people or things. Observing gages
and dials; estimating distances and
determining speed and direction of
other objects. turning cranks and
wheels: pushing or pulling gear lifts or
levers are involved. Such machines as
cranes, canveyor systems, tractors,
furnace charging machines, paving
machines, and hoisting machines are
included.

Manipulating: Using tools, special devices, or parts of
the body to work, move, guide, or
place objects or materials. Workers use
some judgment to maintain the needed
degree of accuracy and to select the
proper tool, object, or materials.
However, such judgments are usually
not difficuit to make.

Simple Tasks

Tending: Starting, stopping, and watching the
operation of machines and equipment.
it involves adjusting materials or
controls of machines. Activities inciude
changing guides, adjusting timers and
temperature gages, turning valves to
allow fow of materials, and flipping
switches in response to lights. Little
judgment is involved in making these
adjustments.

Throwing, dumping, putting, or feeding
materials into or removing them from
machines or equipment. These machines
or equipment may be automatic or
may be tended or operated by other
workers.

Feeding:
Ottbearing:

Handling: Using parts of the body, handtools,
and/or special devices to work, move,
or carry objects or materials. Little or
no judgment is involved in meeting
standards or in selecting the proper

tool, object, or material.

Significant numbers of people are employed in
the production of goods. Agricultural, mning,
manufacturing and construction industries emphasize a
worker’s relationship to “Things.”

Occupations Associated Primarily With Things:

in the followming aerospace occupanions, the

individual works directly with “Things” in an
occupationally significant way:

Airplane Gas Tank Liner Assembler
Electronics Mechanic
Engine Installation Inspector

Students who enjoy ‘“‘working with their hands’
by using tools, equipment or machines may be
interested in this category of occupations. These
students demonstrate manual dexterity and hand-eye
coordination. They enjoy exploring the operating
mechanisms of radios or stereos, for example. Their
parttime jobs might include working as an assistant
in a small engine repair shop or as an assistant to a
television repair service mechanic. High school courses
in industrial arts, home economics or trade and
industrial education tend to emphasize student
abilities and interests in this area.

Combinations of Worker Preferences

Some occupations require workers to demonstrate
combinations of preferences, according to Hummel
and McDaniels. These occupations require interests,
abilities and preparation appropriate to the level of
worker functions.

Occupations Associated Primarily With Dats and
Things:

Workers in this category refate not only to words
or numbers, but also to objects or things. Their
relationship with people s not occupationally
significant, however. Examples of aerospace careers
are:

Astronomer Keypunch Operator
Chemical Engineer Meteorologist
Food Chemist Tool and Die Maker

Students who enjoy collecting things--stamps,
pictures, coins, model airpianes-may be interested in
pursuing careers involving ‘‘Data” and “Things.”
Students who enjoy participating in courses such as
industrial arts, home economics or music should also
be encouraged to explore careers in this category.
Courses 1n advanced math, chemistry and physics are
suggested for students interested in these careers.
Self-exposure to extracurricular activities such as
membership in math or science ¢clubs or in Explorer
Scouts represents paths for exploring interests in
“Data” and “Things.”
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Occupations Amotisgted Primarity With Dats and
People:

tn some  occupanions, workers relate 1o peopls
ad slso to words, mmbers, O wieas. Their working
refationshipns  with  "Thingd' 15 nat  conssiersd
accupationatly  signifidant. Aerospate  ocoupalions
wgdude.

intarnational Aelations Ofticer
Laser Surgery Physician
Neurobologint

Nuclear Medical Technglogist

Physialogist
Public AHairs OHicer
Resparch Psychologist

Workers in this category who perform complex
worker functions omav e regquirsd 1o obtan
speciatized traming. These indwituals are employed in
sorme oo the  most  prestigeous  and . well knpwn
DOCUPATONS.

Occupations Associated Prmarnly With Data and
People snd Things:

This category reiresents gorare combiation of
preferences. theretore, the number of jobs s small
Most of these obs mwolve a doset relaionmship with
people and  reaere sorw technicsl and s Things”
arientation as well Exgmiples are auport managwer oy
wrline i operaton.

The seientibic,  enminesring and technal
prigntaton of the nbyan the  aerospace andustry
emphasioe complex s worker Tunctions relating
primanly o TDatal o a combination ¢f TDate and
“Things' However, sl theee peeferences and all
toveds  of worker  lunchioms g veprssented in thig
diverse field

Survey Completed

Thas antormation has been odhered o an attermp
fg assist o counselorsand students oexplone . several
apprpaches whuech grgenize thousands ol ocoupstions
o manageabls categories 1t s hoped that students
with  the assistance ol courselors, will review thew
clasphication  svstenss o order o debine salistic
occipational goals for themiselves.

Students are encouraged 1o keep in mioud that
there 0% ng o oo b that s pertect o gl resbests.
There are many jobs that will helo rmake lile Bappy
and productive. Many people  svern s capable of
eitpting  many o diiterent  oocupations  However,
choosing and fining the work best suited foe an
gubvidual  may bhe the bardest b ancirdhividug!
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by aerospace specialists, rather than on their
educational backgrounds.

Aerospace science, engineering and technoiogy is
one of the most diversified fields. Yet, it represents
a collection of many interrelated specialties. The
interdisciplinary nature of aerospace technical
positions can be demonstrated quickly. Individuals
with the following scholastic majors are classified
acco.ding to the NASA system in the Flight
Mechanics category: aeronautical engineering, physics,
mathematics, mechanical engineering, engineering, civil
engineering, chemistry, nuclear engineering, and
mining engineering.

The complex nature of the chalienges facing this
industry requires that scientists, engineers and
technologists strive to approach issues from many
different points of view as well as from one single,
indepth point of view. Some aerospace researchers
and engineers tend to be generalists who study
problems from several different theoretical and
technica!l positions. They attempt to solve problems
by investigating them in terms of the entire system
which represents many disciplines. Their knowledge
of flight systems, fluid mechanics and propulsion
systems, to name a few, is incorporated in order to
arrive at solutions to problems. in many instances
their interdisciplinary pursuits iead them beyond the
traditional academic degree which they have earned.
Generalists specialize in one academic area in college.
Yet, they demonstrate technical proficiency in several
other areas as well. For example, a meteoroiogist
may serve as a consuitant for an airborne
observation program or a lubrication specialist may
offer technical advice to the managers of a project
studying lhquid rocket propulsion systems. NASA's
responsibility to remain at the ‘‘cutting edge’’ of
research and development requires the more narrowly
channeled effoits of specialists. Specialists approach
problems with an indepth understanding of one single
discipline. They are experts in exobiology, data
systems or controls and guidance, for example. Both
generalists and specialists employed by NASA possess
knowledge and skills which will allow them to
pursue investigations into unprecedented areas. They
approach technical challenges with specialized
knowledge gained through academic preparation and
diverse work experiences.

Private aerospace industries responsibie for the
production of aerospace hardware reflect interests in
specialized aspects of aerospace science and
technology. They tend to employ specialists trained
in their particular technical area of interest. For

example, companies or divisions of companies are
established to engage exclusively in such activities as
the production of missile and jet engine structural
components. Others research and develop aircraft
wheels, brakes, and accessories. Other companivs hire

experts who only engage in research activities
involving solar energy, for example. Scientists,
engineers, and tecanicians employed in these

companies tend to pursue indepth investigations and
applications relating to single disciplines.

The following presentation is limited to an
occupational review of the NASA classification
system of scientific and engineering positions and
defines work unigque to that agency. Each company
within the aerospace industry has developed its own
classification system. In most cases, these systems are
different from NASA’s framework as industry tends
to define positions more specifically. However,
NASA's system does encompass all of the disciplines
one would find in the aerospace industry.

The student reviewing the following classification
of aerospace occupations should recall the
multidisciplinary nature of the NASA groups. He or
she also should remember that the unique problems
in this fieid demand the knowledge and skills of
both generalists and specialists. The student must
take into account the fact that new work areas
related to aerospace techho'ogy emerge continuously
as technology solves existing problems and
simultaneously generates new demands. These

demands consequently modify existing job
characteristics and create new career options.
Therefore, aerospace technology specialties are

reviewec, and their classification is revised and
redefined on a continual basis.

NASA’s Aerospace Technology
System

There are 13 subgroups in NASA's Aerospace
Technology System (AST)". Each subgroup includes
positions for scientists, engineers and support
personnel who are engaged in aerospace research and
development. It also ircludes the work of those who
develop and operate specialized facilities and
supporting equipmenrt. The AST structure establishes
a basic occupational framework. The classification
system s designed to contribute to the rost
effective and efficient management of scientific and
engineering personnel.

*Position Classification MHandbook, NHB 35105, May
1972.
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The title  “Asrospace Technology'  was selected
because 1t 15 recognized as the best single term
designating  research  and  development  activities
conducted by NASA. The professional community,
which includes industry, government, and academic
wstitutions, also employs tus term,

Space Sciences

Fitnng the tny Easth into the cosmiuc puzzie!
That is the vocation of soine scuntists, engineers and
techmicians i this greup. They  unravel mystedes
about the Earth and s place n the cosmic puzzie
through a process known  as  ‘comparative
planetology wihich relates phenomena associated with
one planet to conditions on another.

Intricately interwoven into the vast mosaic of the
cosmos He the clues 10 the ongn the evolution and
the structure ob  the  universe.  Space  sclmtsts
transformed into  space-age  Shedock  Holmes'
vigorously  pursue these clues for omformation about
the  universe.  Asrospace  detective  tools satellites,
planetary  piobes and radio s and optical welescopes
are crucial 1o tne discovery of these seciets. The
Space Telescope, the most powerful of astronomical
tools,  will  serve 3s  an urbiting  astronomical

The Space Telescope will unravel mysteries of the universe

chservatory operating above the obscuring influence
of Earth's atmosphere. Celestial  objects 50 tunes
fainter than previously observable will be detected by
this telescope. With this tool, de.igned to operate at
jeast through the end of the twentieth century,
scientists will be able 1o view the universe in both
the  wisible and  ultraviolet  light portons of  the
spectrum. The volume of the universe which can be
observed by optical systems wall be expanded from
three percent to 95 percent. The telescope will be
visited  perodically  for maintenance by Shuttle crews.

Planetary investigations are pursusd by aerospace
specialists in the Space  Sciences program. Robot
explorers  designed  to investigate  planets  have
transeyitted photos  and  data over  hundreds  of
miflions of miler to Earth for analysis by scientists
and engineers. As a result of planetary research such
35 the Mar's Viking Project, scientists  have
hypothesized  that  frost tormation pn the Martan
ground 15 initiated by the condensation of ice on
dust particles in the atmosphere. Over time, they
gain enpugh weight to settde to the Martian ground.
infarmation  transmitted  from  the  Viking  lander
indicates that the frost fasts about 100 days and
then s dissipated by the Sun’s warmth. In the
future, outer planet studies inclutde a mission by 3




Voyager Spacecraft to Uranus. This planet is two
billion miles from Earth. Planetary investigations such
as these offer immense scientific potential.

Planetary investigations are only one aspect of
the comprehensive Space Sciences program. Other
elements also designed to learn about the origin,
evolution, and structure of the universe include:

® Astrophysics research which involves the
observation of distant stars, galaxies, and other
extra-terrestrial phenomena; and

® Solar terrestrial research which includes the study of
the processes that generatr energy in the Sun and
transport it to the Earth and the study of the
interactions of that energy with the Earth’s
environment.

Studies conducted from ground and space
observatories examine the Sun, a sphere of hot gases
whose temperatures are measured in miliions of degrees.
Solar activity such as massive eruptions, pa.ticle
discharges and intense radiation output are monitored by
seven different instruments associated with the Solar
Maximum Mission spacecraft, for example. A concept ot
enormous potential for meeting future energy needs relies
upon current solar research. An orbiting power station
known as the Satellite Power System is envisioned to
draw upon the energy from the Sun to produce enough
electricity for the needs of alarge city. It appears teasible
that a number of these satellites could generate a
significant portion of the nation's power requirements in
the twenty-first century. This power system constructed
in orbit from materials delivered by Space Transportation
System vehicies would consist of a large platform severat
mites in lenath. A “‘farm’ of solar cells capable of
converting sunlicht into electricity would be contained on
the platform. The electricity would be beamed as
microwaves to an Earth “rectenna,’” and then reconverted
into electricity for consumers’ use.

Improving the quality of life on Earth is ancther goal
pursued by individuals in the Space Sciences group.
Landsat, a remote sensing satellite, acquires voluminous
data about the surface features of the Earth from orbital
altitudes. Landsat reports continuously on the changing
faces of the planet and offers potential for more effective
management of Earth's cesources. Sensitive on-board
detectors pick up energy emitted or refiected from the
Earth and paint a picture of the scene far below. This
results in the capability to distinguish among different
surface features. Applications include: agricultural
inventorying, prospecting for new oil and mineral
resources, charting sources of fresh water, monitoring

poliution, delineating urban growth patterns, studying
floods to lessen their devastation and plotting changes in
ecology resulting from for:st fires, earthquakes or strip
mining activities.

Concern for the environmental quality of the fragile
stratosphere, which begins at an altitude of about eight
miles and ends at about 30 mites, has prompted a number
of scientific investigations -- in laboratories, from
balloons, aircraft and satellites. Two objectives of these
investigations are to determine if man's industrial and
technological  activities  adversely influence the
stratosphere and to determine hcw the stratosphere reacts
to such natural particle injections as those caused by
volcanic eruptions.

This region of the atmosphere contains ozone which
protects the Earth from much of the Sun's ultraviolet,
skin cancer-producing radiation. An aeroso! concentration
of tiny solid particles or liquid droplets also resides in the
stratosphere and serves as a sunlight filter which also plays
a role in the radiation balance of Earth’s environment.
The Stratopheric Aerosol and Gas Experiment (SAGE)
spacecraft is a major contributor to investigations of the
Stratosphere. It carries an instrument known as a
photometer which “looks”” at the Sun during spacecraft
sunrises and sunsets. It measures the amount of ozone and
aerosols attenuating {reducing) the Sun's light. The
photometer also measures the abrupt change in aerosol
concentrations caused by the eruption of volcanoes, for
exampte, and maps the global spread of the volcanic
“veil.” Tracking these aerosol dispersions is important to
radiation balance studies and also offers insights as to how
atmospheric potlutants might be transported giobaily.

Individuals fascinated with the principles of
meteorology or astronomy and who enjoy technologcal
application of scientific theory are attracted to careers in
this group. College majors often include: astronomy,
astrophysics, geology, geopnysics, mathematics,
meteorology. and physics. These majors frequently are
supplemented with at least one physics or one engineering
laboratory course in electronics, optics, materials,
vibration, high vacuum theory, heat transfer or a
comparable tield relating to aerospace instrumentation.

Life Sciences

Have you ever noticed that some people -- your friends
or even yourself -- feel car sick or sea sick while others
traveling in the same car or boat do not? Do you know
what causes this motion sickness or how to prevent it?
Did you know that plants living within the Earth’s gravity
will grow with their roots down and their stems and
shoots up, even f they are turned upside down and
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sultned with nutiients Uood and water) from above the
roens? Do vou know why plants behave like this? The
desire 1o gistover the answers 10 many, many questions
bke these attrgets the cunosily ot some people. These
people  are  primaridy scieatists ibiclogists,  chemists,
phiysicians, psvehologists, physiologists) who work in Lite
Sciences Programis. 1o order to answer these questions,
thay pursus basic and applied ressarch. Then rewlech o
corsplemented by the skills of angineers lespedially
broengineers! and techaicians,

Two central topicy are explored throunh research and
techiology o Life Sciences Progians  One topie deals
with studying the ethecrs of exposing biological organisms
1o e space envirooment. Mundreds ot studies and
experments are conducted.  The outcomes of these
expenments Gl MOre Socuiate  recogmition,  better
understanding and roore Precise cofrection of the adverse
sftects of space mussions on humans, The gosl of thesw
stuhies 18 1o undenstantd the Gaaser of Problems so they can
be prevented, These problem avess have boeen
wentified from previous manined space thghts o are
anboipated (o ocour i tuture space gl Solving these
problems s crucial s greater numbees ot astronauts and
payloed specialists Hy repeated and fonger mmassions,
Understanding the oiiges, evolution and distabotion nf

e on Egthe and toroughout the univesse offers a
chaltenging Secoid opie. Biotogy the science of tving
Groamsms, tes togorther thess v themes. Programs in
Lite Seiences include five clotely overlapping programs

Bumedical . Besearch, Operstional WMedicing,
Biology, Biologeal Systems, and Exobiology.
Muombers ol the BIOMEDICAL RESEARCH
PROGRAM vesthigate the magor dhysiological hoaddyd
and pavehudngeal  dmental o and bvhgeorall s problems
sxperianced by homans taveling el aing o shace.
Some assues they stutdy ate s motion sickness rarhiation
wnd human behavor, moteabod aud iationbing,
Problems asociated with oach of these sue . imterters
with the performance ol assignments o spacs T
iterference 5 CoMiy becawe toany dittelent actvites are
designed and caretully scheduled antooa Hignt plan,
Interchpdiong i e schedule may shimunate imiportan?
expwranents - Theretan many S e
disecied toward exptoring and shininating tnase probiloms
Bovne sdientisns study Shgracteristios of people whe
suffar from mionion wckness, They compare thise
charactaristics with  those geople who do not
supgrence i ness . sausog o other svmptoms Then
Crteti o are detprmaned owaith the hape G seleeting
astronauts o el ol eaperence ese addveese
symtoms o Madhications and o their efteets  also Ak
wvestigated. Bolestback rechnmues are Doy developedt

Space

Aty
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i Berospace s 1o
CONCEntram on ger
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education with par.
ticidar emphasis on
complete farmiligrity
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ary new ool catled
Veomiputing This
dedicated pursuct of technical subjects shoutd not
tahe place without gt least some courses from
the Jdweral are side”
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Mite President for Engineerning
Bosng Commercial Abplane Company

1 help astians ot recoanize the BEgin g sy miptoms,
Onoe symptoms gro wdentifed, astronauts are taught 1o
control thewe Dreathing, heart rate and other hody
functions 1o conteol the sk feelings

Understanding and preventing the hazardous effects of
eRpOsuTe T radhaion 350 s Crucial W space explaration
The longer astronauts gre exposed 1o radhation, the moe
darmage ey expenience.

Some researchers inoths prograny studs v aan
bebavior and molwation o crder 1o maRITIZe G L auts
pertormances n o space. Poychnlageal  stabubiny and
teRRtance 1o Stress gre basig chataciers os of astronam
catbitiates. Besearchers also study Burme atianshaps.
They detormig charao stics of Leop 00 gre best
suited 1o winking anid Dving an the conbimer . ot
spaceciatt. Compattubity amorg members of atronag
teams s Crucal To reduciong OF Dreventing tensions ani
contiIs imspare.

Physicians working in the OPERATIONAL MEDICINE
PROGRAM (Space Mecing! are doctors for space
travelnrs . Thoy work Slosely with othier membiors of Lide
Scienges Programs Thiy anply the ks owledge gained
from piomedical research to (e Pravention and tréatment
of occupational miutws o dissases esulting B nace
SEIS

Trese shysicians establshy health reguirements for the
selection o astronauls, They vertify astronauts for fhghy,




moniter their health during flight andd examine and Care
for them followng the thont, Medical certification
determmes when they are permitted 10 return 10 their
duties as Crew members.

Since doctors at this bme cannot make house calls
space, astronauts rwist be praned Yo prescribe medical
care 1o themselves and pavioad specialist Thelr doctors’
kits” gre prepered by physicians in this program. They
5o work with bioenginests 1o design life suppor? systerms
16 suitsh They monilor spece enviranrments o order 1o
protect the health of orew members,

The SPACE BIOLOGY PROGRAM smonhasizes the
buciomeal role of gravity oo the seolubon and noooal bie
processes of buing things on Earth Scientists i this
DUOGTAT s zern gravity ard oS radiation g rehuarch
touls. These tools are used 10 6xpiore . W3 ative Tesporss
of plants andd animals 10 the untem bac condivons ol
space. For example, on Eanth plants 5 “tooknow
whath chrpttion 5 4y and whuch i dower b space there
dreo iy sach sl TIOns s oalte eln ren 3{;9&,’3255"5 IS
program ae studving e attractior of planis o gravady
fgeotronamt Understanding how terrestogl plants wll
o in HErn Gravaity is crucidl Scientists also are studying
the effecis pf weightlessness on the developmental slages
of grimals. Dewslonng frog 2008 ave sublects o these
vestigationg

Ths research has practicel spplbicaton Hyr the twaith
ard weltare of plant and avimal Biv oo Eaoth and i
space 1t s a Koy 1o the uture use of plants and ammiddsm
ologeal support L ems Longterm space missons wll
renuie Spacecratt thet are clused eoologiosl systerms.
These oo systers widl e wnhy gy produced by the
imteracion OF the metanobem b olan amimas and
Wumaas deang oo boged, The dong teom surioaal and
seproduction of many generations of e space wll e
basedd partiy onoresearch i this program.

Busegrch o the BIOLOGICAL SYSTEMS PROGRAM
stuthes the relationship beraeen lviog things imostly
peapied and exteonal systerss. Four distinet and related
hvisons are mshuded o this prograny They ae Adls 1o
Work i Bp Eavironmental Sontrol and Life Sunpor
Sesrerns, Closed Eoploged Lite Support Systems and
Globel Ecodogy Stuthes,

Sewnies argd eogineers working inothe fust dbvison
desgr and develnp aids for humans Bving andd working o
space . These include anmproved Space suts, evanced space
sqpenent sl o henan contralied o manipulators
hpleperators 1 o remote oper s This research
arid techinplogy is w21 mawinnang the stectiveosss
of future spacecratt rovss The most stiicent ex dration
and explonaron cobspete  will o inchude vanous
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ossible 1o parry along subucint amours of water, food
ar air. They would weigh too much and 1ake Up tuo much
oorn i 1 wace vebudle Thavetois the pratt must be
desigredd wsigipped 10 Tegresent @ minature Eacth,
e o e ondd) water ] temperatute and pressure arp
sroduced oo bogrd Tadae’s researchers are matching
Buman and pant metabolic procssses i grder 1o discover
the  best exchange of  ble supporting  requirernents,
“lsed . vgterials from maerabolistm gre pusitied and
reoyclend by svstermns designed in this program Electrical,
chermcal gond mechyucal devices are designed Yo control
anch mamtain the delwate balance of this Wlesupporiing
SYsLETL

4 s,
Sy
H




Scientists learn about closed ecological systems by
studying the characteristics of the Earth. They apply this
information to creating artificial eco-systems in
spacecraft. The Gilobal Ecology Division involves an
international community of scientists that study land
masses, oceans and the Earth’s atmosphere. Global
when polluted rivers and streams are cleaned and restored.
Planning an entire planet may someday become a reality.

Pure research scientists in the EXOBIOLOGY
PROGRAM search for the origin of life in the universe.
They study the evolution and distribution of life. Fossils
of microorganisms dating as far back as 3.5 billion years
offer clues to the origin of life. Searching for evidence of
life on other planets also helps scientists understand the
origin of life on Earth. As part of their investigations,
they examine the chemical ingredients of materials found
in space and on other planets. The chemical processes
which formed organic molecules capable of se'¥
regeneration are also investigatad. After years of study.
research scientists hypothesize that primitive life emerged
from an “organic soup.” This “soup” was brought to a
boil by heat energy formed during the process of chemical
evolution. Mysteries about the origin of life still remain.
Future research is the key which will unlock secrets from
biflions of years ago.

Suggested college majors for careers in Life Sciences
Programs are:

Anatomy Biophysics Physiology
Bioengineering Botany Psycholtogy
Biochemistry Chemistry Zoology
Biology Geology

Biomedical Science Microbiology

Fluid and Flight Mechanics

Imagine boarding a commercial a'rcraft at an airport on
the 2ast coast, flying 3,000 miles across the United States
and in only a few hours deplaning at 3 West Coast
destination. This scene occurs hundreds of times weekly.
It is partially the result of accomplishments of specialists
concerned with fluid and flight mechanics. Few
passengers are aware of the hours of research required to
provide them with safe, comfortable flights. Hundreds of
experiments are conducted to determine the most
advantageous and efficient methods of providing the
necessary lift for an aircraft while minimizing
accompanying drag (resistance to  movement).
Determining the best methods for stabwlizing the pitch
and roll motions, enhancing the controllability and
improving the overall safety of flight requires complex
investigations. Such investigations include both testing,

which utilizes sophisticated ground and flight facilities,
and theoretical anatyses which involve the application of
computer rechnology.

Cxperts in this group study the principles of
aerodynamics and gas dynamics. Their research involves
exploring the characteristics of flight both within
planetary (Earth and other celestial bodies) atmospheres
and in outer space. This information is crucial because a
different set of laws or aerodynamics applies to flight
within an atmosphere of known compasition as compared
to flight in the void of outer space where there is no
atmosphere. Researchers must apply these laws when they
develop and evaluate specifications for the design and
development of advanced aerospace vehicles and their
associated subsystems.

Researchers working in Fluid Mechanics investigate
how aircraft and space vehicles are affecte by the fiow of
fluics in different flight regimes (atmosphere and
environments). They formulate theories and conduct
experiments to study such fluid flow around and through
various body shapes. Fluids are a general classification of
air, other gases and liquids. Also of interest are the
physical, dynamic and fundamental behavioral
characteristics of such fluids, which include pressures,
forces, energy content and how such characteristics are
affected by speed (i.e., subsonic, supersonic or hypersonic
flight). Specific topics investigated are boundary layers,
flow separation, shock waves, skin friction, heat transfer
anc¢ real gas dynamics. These studies require a
combination of the principles of aerodynamics, fluid
mechanics, thermodynamics, heat transfer and
mathematics.

This research results in improved design concepts for:
general aviation aircraft, subsonic and supersonic
wransport aircraft, advanced vertical/short take off and
landing aircraft, highly maneuverable supersonic aircraft,
reentry vehicles and advanced space transportation
systems. Recent design concepts which could provide
improved flight characteristics of future aircraft include
supercritical wings, winglets {vertical extensions of wings
at the tip) and laminar flow control. Each concept results
in aitering the airflow about the wing in such a manner
that either the lift is increased, the drag reduced or both,
causing the overall efficiency to improve.

Researchers in the area of Flight Mechanics study the
force and motion mechanics of vehicles in various flight
regimes. The term “motion mechanics”™ refers to the
characteristics describing the motion of vehicles or bodies
in flight. Their ultimate laboratory is flight! Identification
and development of optimum vehicle designs require the
application of knowledge in the fields of aerodynamics.
celectial mechanics, propulsion dynamics and guidance




Testing the efficiency of general aviation aircraft

and controf,

The swedy of automated controls and disploys is an
example of the research conducied in this specialty.
Ressarchers involved in the Termunal Contigured Vehicle
{TCV! Program seek to define the best interaction
between automated control systems and aircraft pilots.
One of the outcomes of this program will be to increase
pilots’ proficiency while reducing their work load. The
TCV program involves in-flight experiments conducted in
an internally modifizd 737 jetliner. This airplane contains
a wariety of advanced electronic equipment, such ag
fanding aids and cockpit displays, navigation and guidance
systems and computerized automatic controls. Research
pilots are seated in 2 second cockpit, designed to be
twin of the standard forward cockoit. Pilots fly the
aircratt "blind” from this totally enclosed aft cockmt
They rely upen advanced instrumentation and displays.
Two piots in the standard fHight deck monmitor safsty
aspects of the fhaht The TOV research focuses upon the
descent, approacn and landing phases of fhght. These
represent umes when most air trattic control probiems
oeeur, especially during adverse weather coaditions. These
studies are projecied to resull i more efficient use of

airport  terminals, improved aircraft  safety,  fuel
conservation anG reduced delay time for travelers. It s
prodicted  that these studies will lead 1o the routine
operation of aircraft in most weather conditions.

Experts in the Control and Guidance Svstems specialty
study automated. semi-automated and manual systems
which provide control, navigation and guidance for flight
yehicles. Small trajectory {the curve which 3 vehicle
follows in Hightl errors occurring early in a space fhight
zould produce errors of hundreds of thousanos of miles
later in the mission, ifuncorrected. Control and Guidance
System specialists analvze the effects of error on the
missions  and  develop  technigues for  correcting of
alimunating such errors. This specialty requires Knowledge
of asrodynamics, vehicle dynamics, mechanical systems
design and propulsion dynamics.

Educational requirements for work in this group
include majors a0 engineering  physics,  engineering
mechanics,  astronaulics,  aeronautical  engineering,
mechanical enginesring, physics and slecingal engineering.
Majors in mathematics supplemented by at least 1B hours
in some combmation of physical scientes 0F gngineering
courses are also accepiable.
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Materials and Structures

As a3 spacecraft moves up through the Earth's
atmosphere and out of this atmosphere, it combets
relentiess forces of noise, vibration, erosion and extreme
temperature variations. Its structure and materials must
be designed, for example, to withstand sir pressures equal
to forty times the force of 3 100-mile-per-hour hurricane.
Tears of engineers and scientists research and develop
materials and structures that atfect the performence of
near term and futuristic aircraft, spacecraft and launch
vehicles. The selection of optimum structural designs,
materials, and fabrication techniques require complex
investigations. In order to operate in the Earth's
atmosphere, in guter space and in the atmospheres of
planets, materials and structures must be designed to
resist extreme conditions. Engineers in this group study
the effects of supersonic and hypersonic flight as well a5
atmospheric re-entry conditions on materias and
strectures. They must determine the effects of these
conditions in order to design the most advanced vehicles.
One of their goals is to develop materials and structures
featuring minimum weight and maximum strength and
durability.

Two basic questions challenge structures experts. 15 the
tramework of the vehicle strong enough to withstand
loads which wall be applied to it? Is the framework stiff
enough to avoid excessive deflections and defoimations?
To answer these questions, engineers design, develop,
fabricate, assemble and test structures and their
components. They research the responses of structures to

loads, temperatures, noise and vibrations during
simulation and in-flight tests representing various
atmospheric conditions.

Specific problem areas include thermal control,
insulation and corrosion protection systems. Friction
associated with aerospace vehicles requires special
lubrication techniques. Engineers conduct operational and
environmental studies in order to discover lubrication
peculiar to aerospace problems. Some structures under
consideration are: lightweight, membraneous inflatable
structures; solar collectors and sails; and paddlewheei
satellites.

Work related to research and development of materials
for aevospace‘applications is generally divided into four
aress. These areas are Structural Materials, Metals,
Polymers and Refractory Materials. Structurzl Materials
engineers research the most effective use of various kinds
of materials {metals, plastics, laminates, composites,
adhesives and refractory compounds) alone and in
combingtion in aircraft, missile and spacecraft structures.

properties of polymers when they are exposed to
aserospace environments such as high vacuum, elevated
and cryogenic temperstures. Ceramic engineers study
refractory compounds such 33 ceramics, cermets, carbides,
borides and nitrides.

structures of materials. They study the reactions of these
structures to oxidation, temperature, pressure, heating
and cooling.

College majors in the following disciplines will prepare
candidates for careers in this group:

aeronautical engineering physics

ceramics materials

ceramic engineering mechanical engineeri
chemistry 9

metallurgical i i
civil engineering rnetallurr:‘v engineering
engineering physics

Knowledge of solid state physics or high temperature
chemistry and pertinent aspects of metallurgy and

mathematical physics is useful.

Propulsion Systems

Since ancient times, people have been fascinated by
flight. For centuries they studied the flight of birds and
attempted unsuccessfully to copy them. Finally, the first
powered and sustained flight was achieved. This success
depended partially on the development of an engine
system. The system proved to be strong enough to propel
the plane and the pilot into the air and keep them from
crashing back to Earth. Advances in aircraft, rockets,
missiles and spacecraft were achieved only after engine
systems of increased reliability and power were desigived.
The future of advanced aerospace vehicles wil! depend
uoon technological breakthroughs in propulsion systems.

Propulsion involves the analysis of matter as it flows
through various devices. These devices are combustion
chambers, nozzies, diffusers and turbines of various jet
and rocket motors. The goals for aircraft propulsion
during the early years of the jet age were “higher, faster
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angd further Today's gosls for mircraft gropuldion
systemns are fuel contervation, quivter flight, ang clpares
exhaist. The search for aircralt eegioe svstems which
comerye Tuel has become an imternationsl prionty. Some
members of NASA's Alreralt Enery Efficioncy Program
ae studying engines which have the potential T
morpesing - fuel efficiency.  These  specialiste  have
deterenined  that  one method of  educing fuel
consumption 5 by aging advenced  turbee  propellog
engines {irbo propl. 11 s expectad that the utilization of
these engines will result o fuel savings of o much as
2330 peroent over that of jet engines. Fulure propulsion
speciatists will study engines which use ghernative fuels
such as hydrogen, They will desion systems Tor supeisonic
gond hypersonie aincialt, as well,

The rcommeh  and  dewelopment efoets i space
propulsion systens are duected a1 roducing the costs of
spaee transportation by making the wehucles reusable and
@ developing systems which will allow deep space
exploration. Two tvpes of reusable vehicles are needed
Tramspar ation system 1o go from Earth to low et aewd
vehicls o tasler pavioads between orbits. Research
activitiey In chemical rocket propulsion systemys are
alvaomg e technology  reaueed 1o develop rocket
systems for fulse space tamporiation vebacdes Alio
wcluded i research on arbroathing engines Tor laumch
webuctpy

Solar power propeks gossamer diroraht

Resoarch in electric, solr and muclear propision
systens is directed towand increasing the  durshility
and  eftwincy of  exitting  systems B well @
explorig new concepts AL this time, eleciric 1ockets
poweed by soldr enwrgy  are launchod inte orbatat
flight W test their endurance. Thruster systems for
auribiary  propulsions for altiwde  control and
statwrkeopung  amd  tor prme propulson for deep
sppce  thght are being designed and  developed,

Seientists, engimers avd techimcians research, wesr,
develop, test and evaluare sorospace propulsion systems
with special emphasis on the Tollowing issues

® Fuel A muaxing
Trshuction poud exhiaost gystens.

»
*  Heat vonster ond serodynamic Besting analvsis,
.

Engine pertormance Tor wivanced srcralt systems
ad spacecratt

Design of vordies tor svanced sircraft and missile
systenn,

Direct evwegy conversion devices such a8 solar
colls, tuel cells, thermionic convediers, batteries
and thermovlectonr  geomrators which  provide
wectueal pover foy space velicles:




® Stage separation devices, ignitors and other
components for altitude and velocity control, gas
generation and auxihary power

® Prototype systems 10 advance technology,

® Solar, chemucal, and nuclear energy  sources
associated with electncal power generation
systems;

®  (enerators which convert heat into electrcal
energy,

Problems associated with nuclear shielding,
radiation and reactor Core;

High temperature matenials,
Bearings, lubricants and seals;

Chemucal kinetics of reacting flow,

® & ¢ o

Computational methods tor muxing and teacting
flows.

Educational requirements for work in this area
include  college majors i chemical  engineering,
chemistry, nuclear engineenng, electrical engineering,
enqineening  physics, engineening mechanics, physics,
aeronautical  engneenng,  mechanical  engineering ot
stronautics. A majer 1n mathematics  supplemented

by at least I8 semester hours 1n  physics,
thermodynamics, or chemistety 15 & suggested
alternative.

Flight Systems

Buildding a flight system is bke putting together a
gigantic  and complicated jigaaw puzzie.  Flight
Svstemns experts make sure that the pieces fit! They
take an dea, work out a plan and turn the plan
mto something real -~ hike a jet plane, a wind tunnst
model, an infrared camera. a0 instrument ta measure
orone or § parachute.

The term  thght  system’ refers to many
different, compieted products. A fhght system may
be a probe, orbiter or planetary spacecratt. It also
may refer to an awcraft and s subsystems such as
propulsion  or control  and  instrumentation, ko
sxample.  Payloads, launch vehicles. ground support
squipment  and  test facilities represent other fhight
SYSTeMS.

In order to produce an operational flight system
many different parts must be integrated {united! to
form a whole. 1t 15 the responsitility of these experts
1o study the mission objctives of the flight system,
Then they ongmate detaled prehiminary designs based

“At s point in
my iife the aero-
space industry
means work at the
frontiers of science
and technology.
while earning a
preity fair living
For students looking
to the future 1
believe they will fing
i the aeronautical
field both bigger and
smafter, as weil as
faster airplanes made of advanced materials sich
as reinforced composites. Space transportation and
aperations in space will become broadly available,
atfowing for much better communications, weather
prediction, the uyse of solar power and geological
exploration. 10 name a few in the sciences
poking outward, we shail be able to see the sky
it many frequencies. without the blindting blanket
of the atmosphere. We will explore the solar
system, the origmn of the Uoiverse. and the origin
of tite”

leo Steg PH D
Chief Scientist,
Space Division, General Electric Company

upon the objectives. Their preliminary designs reflect
the e, shape. weght, cost and  schedule  limits
appropriate  to the objectives of the mission.
Modifications are made and the most advantageous,
final blueprint designs are accepted

With the assistance of computer  technology,
engineers expose concents for subsystems to hundreds
of tests both in laboratories and i flight. Those
subsystems mught  include  structures, propulsion,
electrical, thermal controls and gusdance and  flunds
Unce optimum subsystems have been  ssiected.
engineers plan and direct their manute turing
Quality  assurance  experts  evaluate all  phases of
development and certity  every  minute  component
Reliability experts test the performance of subsystems
and systems to ensure that they will function as
expected.  Fhight systems  engineers  integrate  these
subsystems inte fhight systems.
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The development of tlight systems requires that
engineers conduct indepth investigations in order to:

® Evaluate vibration capabilities;
® Study fluid and heat transfer capabilities;

® Evaluate the etfects of aerodynamic characteristics
and thermal environments on subsystems;

@ Analyze stability;

® Evaluate boundary layer characteristics and design
concepts for providing boundary layer suction;

® Predict the noise generated by jet flow, fans and
resonance vibyation of structures;

® Design concepts for noise attenuation (reduction)
with absorbers, resonators and deflectors;

® Analyze aircraft flutter, fin flutter and wing
divergence;

® Analyze loads, stresses and deflections of structu-es
due to atmospheric disturbances, maneuvers and
tandings, for example.

College majors that relate to this area are aeronautical
engineering, electrical and electronic engineering,
engineering physics, mechanical engineering, physics,
engineering mechanics, mathematics and computer
science. It s desirable that mathematics or computer
science majors complete supplementary cousses in hasic
engineering. Some o! these courses include Jdynamics,
thermodynamics and statics.

Measurement and Instrumentation

Winking. bhinking dials and gauges “talk ™’ to specialists
who measure and record their messages using electrical,
opticat or mechanical instruments. Each wink or blink
symbolizes data whuch will be analyzed and applied to
further research. Sensor development, data acquisition
and  control  equipment, calibration  techniques,
meteorological measurements, radars, television and
electro-optical  systems are  representative of the
technological nstrumentation areas supporting
aeronautical and space research,

All aspects of the aerospace program rel upon the
capabilities of electnicat, electromes, mechamical and
optical instrumentation systems. Specialists in this group
design, develop, test, evaluate and utilize such instruments
and systems to measure and record data associated with
serospace research. The calibration, maintenance and
standards for certifying the accuracy of these instruments
are tesponsitulities of these workers also.

Speciali*ts in this group messure and record g9
composition, velocity, pressure, dengity, temperature,
thermal radiation, force, material strain, displacement,
acceleration, direction, noise, etc. This information is
gathered from ground resesrch facilities such as wind
tunnels, from experiments conducted in atmospheric
environments and from orbiting satellites and space
probes. The application of these instrument systems
during flight simulations in ground facilities, for example,
provide measurements critical to the development of
future flight vehicles. Tiny, threadlike sensors are
designed to detect minute changes in material exposed to
simulated aerodynamic conditions. Electrical signals from
these sensors are relayed through mazes of wires through
specially designed ‘‘black boxes™ to computers and data
systems waiting to record and analyze the data.

Advanced measurement systems use lasers and remote
detection devices designed by these experts to gather data
associated with  space, atmospheric and marine
environments. Theories about these environments are
verified or modified as a resuit of laboratory and field
measurements taken in simulation facilities, from balloon
and aircraft flights and from orbiting spacecraft or space
probes.

Some scientists. engineers and technicians develop
systems which detect environmental data and provide
operational mputs and controls of aerospace vehicles.
Unique and standard telemetry systems which transmit
data from aerospace vehicles are developed and used by
some of these specialists. For instance as part of the
manned space program, a tiny radio transmitter was
designed to be swallowed by an astionaut. This
nondigestible capsule contamed circuits which measured
and transmitted the astronaut’s core temperatures during
missions i space. It was ehminated from the body
through wastes. This tiny transmitter - no larger than a
vitamin -~ represents one by-product of mimaturizaiion
technology. In addition, during manned space flights and
during many unmanned probe missions, hundreds of
communication, data transmission and tracking systems
are i racho contact around the clock with both the space
vehicle or satelhite and a world wide network of ground
stations.

College majors necessary for preparation for these
specialties  are:  vclectromics or  electrical engineering,
physics, mechanical engineering or computer science. At
teast two of the tollowing courses should be included in
the course work: sohid-state physics, materials, optics,
statics and dynamics, electncity, electronics, electron
optics, kinetic  theoty of gases, heat transfer,
electromagnetic propagation ot radation,
sermiconductors, vibration or high-vacuum theory.
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Data Systems

Which came first - the computer or aerospace research
and development? For certain, the accomplishments in
aerospace would have been nearly impossible without the
assistance of super computers. Likewise, aerospace
research has provided a powerful stimulus to the
advancement of computer technology. Super computers
routinely perform a hundred million arithmetic
operations per second. In the future, billions of
operations per second will be necessary to support
analytical computation, simulation studies, and data
reduction tasks.

This relationship between computers and
aeronautical and space research is crucial to the
solution of a wide spectrum of national and
international aerospace concerns. People studying
problems in aerodynamics, structures, flight safety,
the air transportation system and the exploitation of
space for the benefit of mankind require the
assistance of computers. Advanced scientific
computing, mathematical modeling, research data
processing and flight simulation capabilities are tools
indispensable to technological advancement.

Analytical computation involves specialists
proposing theories, formulating modeis of the theories
and then translating these mathematical models into
computer programs (software) so they can be
analyzed. In this way, theories are tested quickly,
safely, at less cost and with reduced energy
consumption. The applicable hardware {a wind tunnel
model, for example) is constructed only after the
theory has been proven feasible by computer
analysis. An understanding of computer theory as
well as aerospace research and development concepts
is required of these specialists.

The design of advanced
aerospace vehicle systems is studied by scientists
and engineers using computer technology. The
drawing board is replaced by the computer terminal
and keyboard. Numerical information (mathematical
models) is supplied by a systems design team to a
computer. The computer analyzes the data and
translates it into a vehicle configuration. A three
dimensional vehicle design appears on a terminal
screen similar to a television screen. This design may
appear on the screen in stationary form or in
moving form. It also may be color coded for greater
detail. These features are controlled and determined
by the data supplied to the computer. Validated
mathematical models for subsystems such as

aircraft and other

propulsion, controls or structures can be applied to
the configuration by supplying appropriate numerical
data to the computer. The performance of
subsystems in relation to the configuration can be
predicted by computer analysis (analytical
computation). Months of design work can be
completed more rapidly by analytical computation.

Analytical computation helps scientists and
engineers avoid the risks of possible exposure to
chemical explosions or to radioactivity. C.mputer
analyses can be used to study and predict chemical
or nuclear reactions, for example.

Many training tasks which were conducted in the
sky now are simulated on the ground. Specialists
now solve engineering problems and train pilots and
astronauts through the application of flight
simulators. Flight simulators in conjunction with wind
tunnels and flight testing add to the development of
new concepts for aerospace vehicles.

The sensations associated with flight are provided
by computer controlled displays in flight simulators.
Mathematical models of a vehicle's aerodynamics,
controls, propuision systems, structures, avionics and
environmental characteristics are translated by
computers into realistic flight conditions. The pilot is
given the illusion of actual flight, without ever
leaving the test facility. The Differential Maneuvering
Simulator, one example of a flight simulator, is
constructed of two hemispheres, each containing
realistic cockpit environments. Projected on the inside
of each sphere is a realistic simulation of the sky,
the horizon and the image of a plane controlled by
a pilot in the adjoining sphere. Kinesthetic cues such

as a G-suit pressurization system and a G-seat
provide realistic ‘‘'seat of the pants’” sensations
associated with acceleration and so forth. A

computer continuously monitors the pilots’ actions,
solves physical equations to determine the vehicles’
responses and changes displays constantly to present
this information to the pilots. In this way
computer-controlled simulations expand knowledge of
the performance capabilities of new aircraft designs.
In addition, military aircraft can be assessed,
traffic-control systems can be tested and collision
avoidance techniques can be analyzed. Pilot skill and
judgment are revealed also.

The empirical test method is still the only way
known to analyze many of the technological
problems of the present and the future. Data
involved in aeronautical and space exploration
programs are received and processed on data
recording, retrieval and computing eauipment




-

Basic tools of serospace research-vacuum spheres and wind tunnels

{hardwarel.  Spec:alists  apply  mathematical  and
computer theory to data generated trom such sources
as space vehicles, orbiting satelltes, planetary probes.
experimental  amrcratt  and  simudation  facdines
Research  data reduction also plays a key role
expermental programs  assoCated with envirgnmental
studies. Data are  transmated  from  inwestigations of
aoise. Farth resources, ocean state, water poilutants
and  systems for measuring the constituents of the
atmosphere. Problems  are soived by people whe
apply  mathemantics 1o data  analysis  and reduction
processes  The data reduchon rocess inciudes all e
aperations from  the measurrment ot the physaal
quantities o the analysss of thg computed iesults
Often appropriate data reduction procedures must be
developed and then apphied 10 the data resulfing
from these expermental inveshigations

Computer  operation  alsa  iovoives people  who
Msess pertarmance 1o assure the efficient use of the
software.  Related  workerss  install,
modity, and mamtan he ey

The kiy to the eoffective use of the computer
system s PEOPLE  Peopie provude the expertise 1o
assure the guabity of present and future capabilities

hardware and
i8IS AT iERES

Educanona! requirements are maors i computer
science  or  mathematics, supplemented by at least 12

semestir some  combination ot  physicsl
science  or  engineering  Other  suggested majors  are
physical sCwence Or enginesring, supplemented by at
feast 6 semester hois of  mathematics  bevond
calculus. Courses related to  data systems or data
systems equipment @re advantageous.

hours m

Experimental Facilities, Equipment.
and Operations

Multiptying man’s muscles mental and physical

with f#cilities and #quipment pramotes
advancements  in aerospace research and  technology
Vacuum spheres, vibration and shock machines, fhight
tramners  and  simulators, fabrication shops and  iaser
photography  equipment  typify  equipment  and
facities coicewed and developed to meet the unigue
requitements  of  geronautical  and  space  research
programs

Engineers and  techmicians i this  group  are
responsible for the desgn, planning, construction and
speration of 3 vatiety of wind wanel facilities. For
example, the Natonal Transonic Facility at NASA's
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Langley Research Center, Hampton, Virginia, has
been designed and constructed with the capability of
simulating actust flight conditions requiring cryogenic
temperatures of sbout -320° F. This wind tunnel
provides more simulation capability than ever before
possible. A wide range of other types of wind
tunnels simulating flight conditions at subsonic,
supersonic and hypersonic speeds illustrates the
creativity of these aerospace workers.

Engineers, especially mechanical engineers, and
support personnel in this group consult with
scientists in  order to develop specially designed
experimentsl equipment, tools and models. For
instance, solar ccllector systems, wind mills and other
energy convarsion and generation devices have
become reai‘tias due to their efforts. These men and
women also iy  advanced aerospace technology
towards reducing thz consumption of fossil fuels.
Advanced automative systems powered by hydrogen
may someday becom routinely operational by the
public as a resilit of their current studies. Test
facilities designed for aircraft crash safety programs

and for landing gear experiments represent other
examples of their accomplishments. Oftentimes
experiments require the capabilities of hydraulic

systems to move objects faster, quicker and with
reduced effort to men and women. These systems
are realities as a result of the work of engineers in
this speciality.

Other engineers design and develop systems and
equipment for changing or controlling the physical
state of gases and liquids used in experimental
research. Cryogenic liquids and gases as well as

electricity, air, steam and water are stored and
distributed to test facilities by these workers.
Electrical and nuclear specialists monitoring

appropriate equipment, components and systems
create specialized envirorments in test facilities. The
accomplishments of engireers and technicians in this
specialty demonstrate their knowledge of
experimental programs as well as an understanding of
the operational characteristics of the facilities and
equipment.

Also included in this group are specialists who
work with test pilots to evaluate the performance of
aircraft and space vehicles during simulated ground
missions. They provide information required before
actual flights are scheduted. They observe phenomena
associated with aircraft such as stability and control
characteristics, piot presentation needs and escape
systems. They also evaluate the tolerance and
efficiency of pilots exposed to various conditions.

Others plan, develop and coordinate launch
operations for aerospace flight vehicles. Their duties
include: planning tlight objectives; developing
procedures for preflight assembly and checkout of
the space vehicles; formulating a launch and flight
plan  which includes count down procedures; and
faunching of the space vehicle and preparing reports
of the operation. Others coordinate activities
associated with manned and unmanned flight missions.
Their duties may include the overall planning of
flight missions or just one phase such as recovery
operations, flight control or system monitoring.

Suggested college majors for work in this area

include: aeronautical engineering, architecture,
ceramics, chemical engineering, civil engineering,
electrical or electronic engineering, electronics,

engineering mechanics, engineering physics, metallurgy,
nuclear engineering, physics and structural engineering.

Administration and Management

Scientific and engineering fields are supported by
a variety of administrative and management functions.
Individuals in this group are found in personnel,
staffing and training, public affairs, financial and
budget management, business data systems,
procurement and contracting, technology utilization,
management support and program development.

This group includes jobs associated with the
management of aerospace projects and programs.
Managers make decisions regarding significant aspects
of their programs. Their decisions determine such.
issues  as: funding estimates on projects, research
necessary 10 complete projects, production of test
equipment and negotiations for services provided by
associated companies. They must coordinate policy,
manpower, scheduling, resources and technolcgy.

Responsibilities associated with managing projects
and programs demand a combination of technical
competence, good interpersonal communication skills
and self-control. Managers must seek and understand
technical information regarding their projects while
influencing and supervising others. They must possess
the capacity to withstand the pressures associated
with responsibility. This often requires self discipline
in terms of controlling emotions during periods of
stress. Managers must be capable of delegating
responsibilities to others and monitoring their
progress. Flexibility and adaptability seem to be two
key personality characteristics of successful managers.
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Other people in this group manage spacecraft
tracking and telemetry stations located throughout
the United States and in overseas locations. These
managers supervise engineers and techmcal staff
contracted to install, modify, maintain and operate
the tracking, teiemetry and commumcations
equipment and systems.

This group also includes the dissemination of
information about technology developed in the
aerospace industry for the benefit of all mankind
Medicine, agriculture, musical instruments, athletic
equipment and construction are just a few of the
areas that have benefited from aerospace “'spinoffs.”

Aerospace technology is partially responsibie for
people being able to enjoy the convenience of
preparing  freezedried foods. Meals for spacecraft
crews must be tasty, nuliitionally balanced, hght in
weight, compactly packaged, storable without
refrigeration and easy 1o prepare These requirements
spawned several types of space meal systems. Among
them are various compressed and frecze-dried foods.
A varnety of freezednied foods, reconstituted by
adding water, and ‘retort  pouch” meals which
require no reconstituion, only heating, are prepared
by many Amencans. The retort pouch is a flexible

Tiny models create sanic booms far study

package that combines the advantages of a metal can
with those of the boil-in-bag.

The public benefits from “spinoffs” from
aerospace technology such as astronaut type meals as
a result of the work of some individuals ‘1 this
group. These people evaluate advances in ae:ospace
science and technology to determine their maximum
applicability to use by industry, government and the
public. They conduct tests to discover the
practicality and feasibility of products resulting from
aerospace research and development. ldentifying new
ways to employ technology and making this
technology more readily available to prospective users
increases the return on the national aerospace
nvestment.

Appropriate college majors for positions in this
group are

Accounting
Behavioral Science
Business Management
Computer Science
Economics

Finance

Journalism

Physical Sciences
Political Science
Psychology

Public Administration




The following chart® matches occupational
characteristics and requirements with occupations
typical of the aerospace industry. The table was
designed to assist the reader in comparing personal
interests, capacities, gabilities, and educational
qualifications with characteristics usually associated
with occupatiuns in the aerospace industry.

The reader will find the chart helpful in three
ways. First, it can be read to discover the general
characterisitcs of an aerospace occupation of
particular interest to the reader. Second, if the reader
has not decided upon & particular job, it can be
read to discover the characteristics of several

*Adapted from Kathy Wilson, “Matching Personal and
Job Characteristics,” Occupationsl Outiook Quarterly
(Fall 1978), 2-13.

different occupations in the general field of
aerospace. Third, if the reader is aware of personal
skills and talents and is unaware of the
characteristics of aerospace occupations, the table can
be read as an introduction to representative
occupations, with the reader matching individual
talents with appropriate occupations.

The job characteristics presented describe typicat
jobs. Therefore, the reader is encouraged to explore
further by reading more about the occupation and
by discussing it with the school counselor and with
someone employed in that job.
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~  instrwcts others
work
Physicel stamine
confined
Works with detall
Frequent public contact
Part-time
Works ss part of & teem

Able to ses resuin
N Jobs widely scattered
8 initiesve

N Tech. sch/Apprenticeship trag.
Junine cotlege
Callege

& Problem-eoiving ability

o Usss tools, mechinery

& Competition on the job

= High School

8| 910 [1% 12 {13 |14 18 |18 {7 118 |19

OCCUPATIONS IN TRANSPORTATION
ACTIVITIES

Alr_troneportstion occupstions
Air traffic controilers
Airpisne_mechanics
Airplane pilots
Flight Attendants
Reservation, ticket and passenger
agents |
OFFICE OCCUPATIONS

Con puter and related occupations
Computer operating personnel ol T
Programmers (1) (i)
Systems Analysts

SCIENTIFIC AND TECHNICAL
OCCUPATIONS

Engineers
Asrospace
Agricultural
Biomedical
_ Ceramic
Chemical
Civil
__ _Etectrical
___ Industrisi
Mechanical
Metstiurgical
Mining
Petroteum
ENVIRONMENTAL SCIENTISTS

Geologists
Geoohysicists
Meteorologists
Oceanographers

LIFE SCIENCE OCCUPATIONS
Biochemists -
Life scientises [ ]

—_ Soil_swientsn B I S N A

MATHEMATICS OCCUPATIONS

Mathematicians
Statisticians

PHYSICAL SCIENTISTS

Astronomers
Chemists
Food scientists
Physicists
OTHER SCIENTIFIC AND TECHNICAL
OCCUPATIONS

Broadcast technicians

Drafters

Engineering and science technicians
Surveyons
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Chapter Two

Aerospace . . . The Team Approach

Scientists, engineers, technologists and technicians
challenge issLes relating to aerospace science and
techriology by combining their skill, talent and
knowledge. They work together 35 a team to pursue
one common goal -- technological progress for the
benefit of mankind. Their achievements in aerospac:
research and deveiopment generate new industries and
new products which create hfe styles enjoyed by
people living in technologically advanced societies.

This team has accomplished much in the past.
Their achicvements range from developing deep-diving
vessels for oceanographic research to exploring the
surface of the planet Mars. Much remains to be
accomplished in the future, which s just as exciting
and challenging as the past. Through a team effort
they will strive to soive compiex, world-wide
problems such as feeding the world’s population;
developing additional energy and fuel sources;
answering the need for more and better
transportation and communication systems; cleaning
up the environment. and improving health care.

Working as a team maximizes the potential of
each specialist. The Scientist pursues knowledge
through theoretical and experimen’al :eseaich. He or
she probes the unknown seeking answers to the
qguestion ‘why.” The Engineer applies the xnowledge
generated by the scientist and develops tangible
products and new technologies as he or she answers
the question “how.” He or she consumes or uses
knowledge to create a new machine, device or
process which will serve a specific purpose or
perform a specific task. At tmes, an engineer may
encounter unexpected performances or deviations
which must be explored and understood. He or she
may discover improvements in materials, fabrication
or production processes. At these times, an engineer’s
work resembles that of a researcher. Through

engineering research, advances in knowdedge are
applied *o design and development programs.

The Technologist and the Technician work closely
with the scientist 2nd the engineer and serve as a
tink between them and skilled workers. They
demanstrate some knowledge of scientific and
engineering theories and methtods. Their
practice-oriented skills distinguish them from scientists
and engineers who have obtained more academic
training. The Techunologist 2applies knowledge of
scientific and engineering principles to the solution of
technical nroblems. He or she also organizes people,
materials and equipment assigned to a project. The
Technician assists the other team members by
combining a variety of skills with practical as well as
theoretical knowleage. Technical plans formulated by
the scientist or engineer are carried out by the
technician.

Worker Traits

An indwidual’'s own special interests, skilis and
atilities ultimately will determine which technical iole
he or she is suited best to pursue. The following
characteristics are typical traits of the scientists,
engineers, technologists and technicians working in
the aerospace industry. |f these characteristics seem
to be present after caroful self study, a career in
aerospace science and technology may be rewarding
for the student.

® Demonstrated high dJdegree of general
intellectual aptitude -- usually top ten percent
of the population for scientists and engineers.

® Ability to understand and apply advanced
mathematical and scientific concepts.
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® Curiosity about why and how things work as
they do.

® Ability to read, interpret and apply technical
formulas, scientific equations, tables and
graphs dealing with mathematics or science.

® Ability to work with abstract variables (ideas,
concepts, formulas or theories) as well as with
concrete variables (instruments and
equipment).

® Ability to mentally picture images in three
dimensions of fixed or moving objects which
are presented in blueprints or drawings.

® Ability to convert mental images into tangible
products using tools, instruments, computers,
devices or other equipment.

® Ability to ise hands, fingers and eyes
together in order to operate test equipment
or use delicate instruments.

® Willingness to challenge problems analytically
and patiently until they are resolved
satisfactorily -- define problems, collect data,
establish facts and reach valid conclusions.

@ Ability to communicate clearly with others
and cooperate with others.

® Commitment to several vyears of academic
work beyond high school graduation.

Advantageous personality traits for aerospace team
members include: ingenuity, resourcefulness, initiative,
insightfulness, powers of concentration, patience,
perseversnce, tolerance of ambiguity and
demonstration of sound judgment and a sense of
responsibitity. These individuals enjoy the challenge
of mastering problems and improving current systems
and methods. In general, they enjoy recognition for
their accomplishments.

Clues for High School Students

Students who respond positively to the following
guestions and who enjoy them may have or can
develop characteristics .nentioned above.

® Do you like mathematics and science classes?
Do you earn above average grades in these
courses?

& Have you participated in a research project
involving math or science?

® Have you belonged to a science or math

club? Have you entered a science project into
a science fair?

® Have you owned a microscope, telescope or
chemistry set? Do you enjoy experimenting
with equipment like this?

® Do you like to read scientific. mechanical or
automotive magazines? Can vyou understand
the language and symbols used in these
magazines?

® Have you built a model airplane or model
car? Can you read and follow directions

provided in model building kits? Can you
picture the finished product as you read the
directions?

® Do you like to tinker with electrical or
eiectronic gadgets and equipment such as
stereos?

& Have you taken courses in  mechanical
drawing? If so, have you enjoyed them and
have you earned above average grades in these
courses?

® Do you like machines and enjoy watching the
inner workings of a complicated machine or
engine?

® Do you enjoy collecting things like rocks,
coins or models? Do you hke to organize
things or people?

® Have you been elected to an office of
leadership in a school, church or social club?

Worker Functions

Members of the aerospace team perform work
activities dealing primarily with data and things of a
scientific and technical nature. The most complex
functions associated with data and things are:

DATA THINGS
Synthesizing Setting-Up
Coordinating Precision-Work ng
Analyzing

individuals  who
in oral and written

These occupations also require
express themselves well both
communication.

Work Settings

Members of the aerospace team work in & variety
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Spotlighting Scientists ...

Nindty percent of all the scientists who have ever
lived sre alive today! Scientists observe, study and
experiment in order to expand knowledge of the
physicsl world and of nature’s laws and materials.
Their interests are directed generally towards theories
and abstractions and less towards practical and
physical qualities of issues, Scientists engage in pure
or basic research, applied study and research or a
combination of the two approaches. in the narrowest
sense of the term, scientists who conduct pure
research have no particular gosls in mind at the
onset of the research. Their experiments primarily are
designed 1o generate knowledge for its own sake.
They develop theories which explsin phenomens.
Their theories are based on discoveries and the
organization of facts. Universities or foundations
employ most scientists who are engaged in pure
research. They develop and apply scientific methods
appropriate to resolving particular issues under
nvestigation.

Work Performed

Work activities are based upon skills, abilities and
interests mentioned previously and depend upon the
aerospace assignment. Some activities might include
studies of:

® Earth’s atmosphere and its influences on

mankind.

® The stars and planets and their relationship to
Earth.

® Fhghts into and out of the Earth's
atmosphere.

® Materials and
aerospace vehicles.

® The properties
sources.

products assoctated with

and applications of energy

® The effects of space travel on plants, animals
and humans.

® The etlects of noise on the design and
operation of aerospace vehicles.

® Alternative fuels for
propulsion systems.

more energy efficient

® New apphcations of mathematical concepts.

Work Settings

Scientists work in several aerospace sectings:

Industrial Research and Development: New

products and processes discovered by sCientists

working in industry are crucisi to the resesrch
and development programs of aerospace
organizations.

Private and Government Laborstories: New

theories generated from pure scientific ressarch

brosden the state of the science while spplied
scientists develop or extend theories to explsin
spacific phenomena.

Academic Research: Some scientists choose to

teach in colleges or universities where the purest

form of research thrives. They advance the state
of the science by conducting research, sharing
their findings with potential future scientists and
modeling scientific principles through their
teaching.
Aerospace scientists may be required to relocate or
to travel to observe scientific phenomena whenever
or wherever they occur. Their work may be
conducted inside laboratory facilities, offices or
classrooms or outside in the ‘“field.” Scientists
engaged in aerospace research and development may
be expected to work rrequiar hours and to meet
research deadiines.

Studies of permanently employed scientists in the
United States showed that about 50 percent work in
schools or universities, about 20 percent are
employed by industries, 8 percent work for the
Federal Government, 8 percent work in a variety of
miscellaneous pursuits and 4 percent have switched
trom one category to another.

Preparation and Training

to enter scientific fields
requires a bachelor’'s degree with a major in
mathematics or another specific science area. A
master’s degree is needed for most research work or
college teaching, and a doctoral degree and advanced
studies are required uysually in order to pursue pure
or basic research. Scientific knowledge and skills
must be updated reqularly by attending seminars,
completing advanced courses, and by reading
professional journals.

Training necessary
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“Man's activities
sometimes damage
the quatity of the
environment in
which we live. Air
poitution, as an ex
ample, is a by
product of our mod-
ern technology. it
can be categorized
nre two types. one
15 the local urban air
pollution which
gives us smmediate oo
unpieasant effects on our daily living, and th

disturbed Dy man-made gases such as "freons” or
Spray-can-3erosols.

In order to investigate the possible effects of
man's activities on the environment, several
research groups are developing remote sensing
techniques to measure concentrations of various
gases and the pressure and temperature of the
atmosphere. { am very proud to be 3 member of
one of these research teams

! have had eleven years of coliege education
in atmospheric physics and eight years of research
experience. | atways believe that 3 person should
have not only some talent in his work, but also
strong interests in what he does. | strongly
recommend that young people develop persons!

other s the global pollution which may be
causing long term effects on ciimate. for instance.
The £arth’'s pzone layer. which shields the Sun's
strong ultraviolet radiation, s (possibly! being

goals in life as soon as they can.”

Joe H Park, Ph D
Research Scientist

Specific Careers
Several major science areas and examples of aerospace career uitles with DOT occupational codes” foliow:

ENVIRONMENTAL SCIENCES LIFE SCIENCES

Geologist 024.061-018 Agronomist 040.061-010
Geophysicist 024.061-030 Biochemist 041.061-026
Meteorologist 025062010 Biophysicist 041061034
Oceanographer 024.061018 Microbiologist 041.061-058
Zoologist 041.061-090
MATHEMATICS
MEDICAL SCIENCES
Mathematician 020.067-014
Statistician 020.167-026 Audrologist 076.101-010
Medical Officer 070.101-046
PHYSICAL SCIENCES Occupational Physician 070.101-078
Astronomer 021.067-010 ZSVC"'GTf"S? 070.107-014
Chemist 022.061.010 amologist 070.101-090
Geographer 029067010
Metaliurgist 011.061-022
Physiist 023.067 )14

“For specific job descriptions, worker requirements and employment cutlooks, indviduals are encouraged to
refer to the Dictionary of Occupational Titles, 4th edition. US. Department of Labor, Bureau of
Employment, Washington, D.C: US. Government Printing Office, 1977 and to the Occupational Outlook
Handbook, U.S. Department ot Labor. Bureau of Labor Statistics, Washington, D.C.: US. Government
Printing Office, 197879,
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As a research
chemist at NASA
Larngiey Resvarch
Center 1 have hat
many iatergsting
experiences working
o @ vaciety of e
sarch progeets. My
first job was an ane
ivtical chemist in 2
general  ¢hemistry
tabopratory. 1 per
formed all types of
chemical anatvses
sk as testing marerialy to determine compliance
with specitications, making o chemical stanitards,
Analvong  system s components. 1o pradice or
determing SYEI perfornanee o devising  new
test  owihods  to solee g particular chenucal
problerm hke oxidation or degracation of @ metal
component. 1t wes particularly revarding when
the csalts fromy a chevwcal analysis provided the
et clue o solve 4 problem g wind tunnel
OF WD Gry CIORTRG I G aircratt mlel,

My job o as a research chemist invelves various
aspects of chemustry. For example 1 am studying
mwthods for svaluating water recovery systems for
spaceceaft and for o hosw o use s providing
cherncal analvss OF river G Ocean walers o
holp an the evaluation of pollution sensors. 1 oalso
provide cherical date From fabigratory tests to
detprmine chargeteristics ol aerosed speces As 4
oseocher b oam o responsibie - o deting the
problem. - qustifving the work farmglating - the
approach, estimating the cost am? interpreting anvd
anglyrig the resglts to e reported

Carmer Batten
Chemist

Earnings

Saleries  ave determined by such factors as
natipnal economy, geographic location of the job,
type of employer - state or Federal government,
private andustry, unwversity o, years of training s
expensence of  the  scientist and  job  pedformance.
thually - more advenced prainmg 15 compessated with
higher salaries. Boentnts with graduate degrees parn
above average salacies. Howewver, the extra yesrs of
study do not bong monetary rewards  eguivalent o
those of lawyers or medical doctors with comparable
years of traming

Employment Outlook

The kinds of coarer choices avadable in science
andd the number of job openings i diferent science
frelds are influenced by Navonal prionities. Predicting
future employment opporiunities in science depends
upon ferecasting  fulure aoternational situations and
oppontunitiss and how the Unied States Government
widl  respond 1w these changes. Basically,  stience
careers o gergspace helds are dependent upon the
amount of funds spent by the Federal Government
for basic research and development and by the needs
of the serospace program. These funds we expecied
Wocontinue toncrease through the wud 19B0S and
At slower rose than during the 1960,

Forecasts - predict - the o following  employment
tronds for the next decads

Advanced transport aircratt research

"These praviictinns ad the ooes whuch gppear o the following sections are adapted hrom the Oecupational

Cutaok Quarterly, Spring, 1978 ssue.




Occupations
Environmental Scientists

Geologists

Geophysicists

Meteorologists

Oceanographers

Life Science Occupations
Biochemists

Life Scientists

Mathematics Occupations

Mathematicians

Statisticians

Astronomers

Chemists

Physicists

Employment Prospects

Employment is expected to grow faster than average as domestic minerat
exploration increases.

Employment is expected to grow faster than average as petroleum and
mining companies need additional geophysicists trained to use sophisticated
electronic technigues.

Employment is expected to incresse sbout average. Favorable opportunities
exist with weather consulting firms and radio and television stations.

Competition for openings is likely even though employment is expected
to grow about average. Best opportunities are for those with Ph. D.'s.

Employment is expected to grow about average due to increase in
funding for biochemical research and development.

Employment is expected to grow faster than average due to increasing
expenditures for medical research and environmental protection.

Slower than average employment growth is predicted. Keen competition
for jobs will exist, especially for academic positions. Best opportunities
will exist for advanced degree holders in applied mathematics who seek
jobs in government and private industry.

Employment is expected to grow faster than average as use of statistics
expands into new areas. Individuals majoring in combinations of statistics
with fields of application may expect more favorable job opportunities.

Competition for jobs is likely to be seen due to limited growth
produced by slight increases in funds for basic research.

Employment is expected to grow about average as a result of increasing
demand for new products and rising concern about energy shortages,
pollution control and health care. Good opportunities should exist except
for positions in colleges and universities.

Generally favorable job opportunities are expected for persons with
advanced degrees. Persons seeking college and university positions as well
as graduates with only a bachelor’s degree will face keen competition.
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“‘Thz earth's
ozone layer acls as a
shield to protect all
of us from harmful
solar ultraviclet rads
ation. My job as a re-
search scientist is (o
help determine how
human activities
down on the ground
affect the ozone lay-
er about 18 nules up
1 the atmosphere. |
o this by analyzing
the spectra of invisible infrared light which
contain the “lingerprints.” unigue absorption
patterns, of various chemicals in the atmosahere.
Many of these molecales occur naturally and do
not upset the Jelicate balance of the vzone layer.
Howvwever. other chemicals, such as those used in
certain spray cans and in refrigerators. may cause
significant  destruction of ozone when they are
refeased mto the atmosphere.

The infrared spectra | examine for the
“tingerprints” of potentially harmful chemicals are
measured by several types of sensors on research
aircraft, high-aititude batloons and orbiting
sateliites. From these data it is possible to
determine the amounts of various chenucals in
the atmosphere and how these amounts vary with
altitude. This information is important to other
scientists i1 my  research division wheo construct
mathematical models of the chemistry of the
atmosphere in order to predict the long-range
effects of various chemicals on the ozone layer.

! also work closely with other NASA
scientists and engineers who are designing new
remote-sensing instruments to monitor the
atmosphere and keep frack of the relative
amounts of ozone and the chemicals which affect
the ozone layer. Several of these instruments are
scheduled to fly on the Space Shuttte and others
may be mounted on future satellites. It's exciting
0 be part of the development team for a
remotesensing project, especially when it s
related to an important scientific problem such as
the possible reduction in the thickness of our
ozone shield.

My choice of a career in atmospheric science
was not too difficult. | have always been
fascinated by the weather. The study of the
ainosphere invoives three of my favorite subjects

math, physies and chenustry. The abiity to
communicate with other scientists and with the
general public is also important in my field. |
reaily appreciate the time | spent studying
English and foreign languages in school.

Although  decided on an atmospheric science
career while | was stlf in high school. many of
my colleagues enterec this freld midway through
college or graduate school. Some of them had
completed advanced degrees in physics,
astronomy, mathematics, chemistry or engineering
belore beginning work in atmospheric science. 1
enoy my work in this field, and | feel that a
carver in atmospheric  research would be 3
rewardmg option for anyone with a strong
interest in the physical sciences.”

Mary Ann H. Smith. Ph.D.
Research Scientist
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Current  poise  prediction methods  are

computerized  formuolas  based  on  experimentsl
measurerments of actual sircrafe fiyovers. Howsever,
as - we understand  noise - generating  mecharssns
better, analytical noise prediction methods will be
developed.

For instance, the noise prodiced by
supersoric jet flows con be siudied by mapping
the predicted pressure field o the jet a5 3
function of  time. The computer deplays the
results on a4 color television screen using a Upaint
by mumbers” approsch. High pressure areas are
colored  crange and red’ low  pressure areas are
Blue and purple. H a2 succession of  pictures
representing ncreasing  Hime are stored on video
rape. ard then plaved back, vwe can see g pressure
disturbance move through the jet amd reflect off
the jet boundaries  This fast moviog disturbance
s oWt our ears recognive  ax et noise. By
StUdtving  the compater  generated Dlctres we  see
how the soumd 15 focused and how the intensity
of the sound depends on it conditions.

The best thing about my job i that im
fsarmng - something pew all the time. | never
guessed that v degree in o mathematics wouls
fend fo anderstanding how airplases iy or to
predicting the noise produced by a jet.”

Eharon L. Padula
Appled Mathematican/Computer Specialist




Spotlighting Engineers ...

Engineering s the second targest profession in the
United States. Among professional careers, only
teaching empioys more people. The total number of
working engmeers in  this couniry 15 approximately
50 percent greater than the number of lawyers,
doctors, dentists and pharmacists combined. It has
been said that engineering has had a more direct
effect on the way we live than any other profession.

Basically, engmeers transform i1deas and theories
into realities. They use science and mathematics to
solve problems, deveiop new products and improve
systems and processes. They take the knowledge
discovered by scientists and apply it to produce
tangible producis such as aircrafl, sterews, telephones,
hydroelectric systems or pocket calculators.
Engineering serves as the link between scentific
discovery and practical, technological appiications.

Work Performed

There are more than 50 major speciahizations of
branches within the figld of engineering. Within an
gngineering branch, a wide variety of job
opportunities exist. These include research,
deve’opment, planning, design, construction, operation,
sales  and  management.  Distinctions  between  one
branch and another are not clearly defined. Yet each
branch has certain  umgue characteristics. Because
engineering activities overlap, ream effort is often
essential. Engineers doing simi... work can be found
in totally  different environments. For example, an
electrical engineer may apply his'her  skills  t
problems associated with aerospace  medicise,
computer technology o1 electrical power  generation
and distribution. Soeme enginesring actvities associated
with work i the aerospace industry are

® Designing spacecratt  to mest

avrodynamic specthications.

airceoft  and

® Planning the layout pf experimental wind

tunnals

® Designing mechanical, electrical o electronic
equipment o amstrumentation.

® Conducting research to develop new matenals
rocuired for advanced aerospace transpartation
systems

ORIGINAL PAGE 15
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® (Calculating the effects of heat, radiation and
pressure on the structure of satellites or
interplanetary probes.

Through activities such as these, engineers explore,
devise and produce new products, systems and
materials.

Work Settings

Engineers may be found wearing hard hats and
jeans at outdoor work sites or working inside at a
drafting board, a research laboratory or a conference
room. Some assianments provide opportunities for
trave! and chances to shift from job sites.

Preparation and Training

Individuals preparing for engineering careers are
encouraged to take college courses reiating to the
general nature of engineering as well as its various
branches. Since basic knowledge is required for all
areas of engineering, it is possible for engineers to
shift from one field of specialization to another.
Increasing in popularity are interdisciplinary programs
in which an engineering education is ccmbined with
other non-engineering college majors, such as
medicine (bicengineering), law (patent attorney) or
business management. An emphasis in social sciences
or humanities is to be included also.

Usually a bachelor’'s degree in engineering {(a
minimum of four years of college study) is required
to enter this field. College graduates with majors in
mathematics or science may quality for some
entrance level jobs. Experieiced technicians who have
studied courses in engineering sometimes advance to
erigineering positions. Some positions require a
master's degree (five vyears of college study). A
doctorate which requires a minimum of seven vyears
of college and graduate study is necessary for
research and teaching positions.

Specific Branches of Engineering

Descriptions of well-known
engineering” and their DOT
included.

branches of
reference codes are

Asrospace Engineers (002.061-014) are involved in
all phases of research and development in asronsutics and
astronautics. The terms “aeronautics,” “astronautics’’ and
“asrospace’” may cause some confusion. An Asronautica
Enginesr works with aircraft and other issues associated
with flight in the Earth’s atmosphere. An
Astronautical  Encineer works with spacecraft, missiles,
reckets and related systems associated with flight in
space. The Aerospace Enginesr works with spacecraft
such as the Space Shuttle, which combines features
of both aircraft and spacecraft. As a .esult of the
space age, two interrelated industries—-aeronautics and
astronautics—have merged into one ‘‘aerospace
industry.” The Aerospace Engineer studies flight in
all of its aspects. He or she works with spacecraft,
conventional aircraft, missiles, rockets and even
hydrofoil boats. The aerospace engineer designs,
constructs and tests the bodies, engines and parts of
air and spacecraft for safety, maneuverability and
stability. He or she may supervise the assembly of
aircraft and spacecraft and the instllation of
equipment on these vehicles. Usually he o1 she is a
specialist in one of the many disciplines such as
propulsion, aerodynamics, fluids or flight mechanics.
Future aerospace engineers may develop safe,
comfortable and high-speed mass transportation
systems as well as advanced systems which will help
streamline the work of air traffic controllers. This
branch of engineering is changing and diversifying
continually. In recent vyears, its technology has heen
applied to fields such as bioengineering, medical
systems, environmental engineering and
communications.

Ceramic Engineers (006.061-014) study materials,
how they react, their applications and use. The
ceramic engineer is concerned with developing
methods for processing clay and other non-metallic
materials into a variety of products. These products
range from glassware, cement and bricks to heat
resistant materials for missile nose cones.

*For more information refer to the DOT, 4th edition, 1977, and to the Occupational Outiook Handbook,
1978-79 edition. Another source of information is the Accieditation Board for Engineering and Technology,

Inc., 345 Eas: Forty-Second St., New York, N.Y. 10017.
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“Fave you ever

wondered why peo-
ple living in different
parts of the world
.experience different
types of climate dur-
ing the year? | did,
amd pow | am trying
to tind reasons why
this happens.

Because it would
be extremely costly
and difficalt to col-
fect chlimatic infor- / .
mation from all places on the Earth
simultaneously for an entire year, | am
attempting to simwlate the earth’s climate using
physics, mathematics and the computer. To do
this, mathematical statements are defined which
approximate various atmospheric conditions. Then,
with the use of the computer, | approximate the
termperature of different parts of the earth.

Also, to aid in answering this Juestion, | use
information  which has been obtained from

A

satellites which circle the earth. Satellites can be
extremely  helpful because they collect climatic
mformation over places which would be difficult
for man to explore for extended periods of time,
such as & mile bove the Southpole or the
middie of an ocean,

Deciding upon a career involving cur changing
gnvironment was not difficult for me. | enjoy
mathematics and physics. Sudying the a.mosphere
not only gives me the opportunity 1o use these
skils but also the chance to seek answers 10
cther questions, such as why the sky appesrs
Blue at times and gray at others or what caures
rainbows 10 sometimes appesr.

My job allows me to exploi - new fields of
interest while at the same time continuing to
beoaden myself into a more creative, productive
antl  responsible individual. Most importantly, 1
believe that if you are happy with the type of
work that you select to do, you wil not only
tearn more but you witl siso do a much hetter
job. "

Denise Stepnenson-Graves
Aerospace Engineer

Chemical Engineering (008.061-018) is the
youngest of the majur enginesnng disciplines. It s
not just one field, but many  areas. Each area
regquires  specializauon  that might be by type of
operation  loxidation, polymenization, ete) or by
product {plastics, rubber, etc). Chemical engineers
apply chemical, physical and enginesring principles to
methods of mass producing such matenals as plastics,
synthetics, medicines, detergents and other chemical
products. Today's chemical engineers can pomint 10
many  accemphishments.  Synthetic  turf  Covering
football and baseball figlds is one exampie of what
their work can produce. They alse have combined
petroleum  and  aatural gas to produce two Primary
chemicals used in gspirin,

Civil Engineering {005.061-014) s an outgrowth

of military engineer. ‘g and is the oldest branch of
the profession as 1 15 Known today. Civil engineers
attempt 1o sowve problems such as air nellution and
transportation snarls. They design and build roads,
Yarbors, airfields, tunnels and bridges. They design
and build sewer systems, develop projects 1o restore
central-city  areas  and  design  and  supervise  the
construction of airport runways and  termunal
facilities, In the futurs, civil engineers must help
revolutionize the nation’s existing  transportation
system to optinize modes of travel. Civil engineers
pay  serious attention to the well boing of humans
and the eovironment. When they buid a dam, the
are concermed with preserving the waldlife and scen
beauty, When they design a skyscraper, they consider
lgyouts that are psvchologically pleasing and sate for
the humans who will be living and working thore,
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The Natigna! Transonic Facility will operate at 3207 F

The advent of
PO rOPTOCEsSor: in
the med-seyentes
prpited 3 newe fooi
for engpineers 4 ipw
COST computer  wWas
awiiabde for rontrol
ling testirg facidities

sucty as vyt tunnels
where  sirplane e
signs are checked
ard yoritio, The .
plementetion of
IO rOcessors and W
the  design  of  the  associated  softwere and
hardware ae periormpd by electrical engiasers

Microorocessors are Small computers which are
capaie pf performing compex fewtions through
progranming  and  provide tremendous  esibility.
In the past such fomputatiunal power eas only
gudidable from laree BRpBASIE OO RIIErS.

Comew wand tupnel 5 bemg constructed at

MNASA Langiey Research Center, Hampilon, Va
and - ati of iy opperations  are conroiled by
microprocessors  They are used 1t position the
airplane model . the  twnnel,  control  the
teraperature.  pressure  and  air velocity in the
wnnel as well a5 monitor the “health” of the
facility anid alert opperstors if a  probifem s
detected. A weam  of engimweers  from  several
disciphines provided the design of this system. 1
Begded 3 groun  of elecirical  engingeers  which
selected  the  pOIoprste  Compulter components,
designed custom  prnted  circuit  boards,  and
dictatery  the rype of software languege to be
Electrical engineering 15 an exciiing fweld o
me because {115 cunstantly changing with rew
2 ances such as mucroprocessors. 1 1ok forward
o new  advances an this figld during the pexi
decade which are only one’s dream today.”

Kenneth L. Jacobs
Electrical Engineer

49



Electrical Tngineers (003.061-010) study all areas
of electrical and electronic systems and their
components. They design, develop and supervise the
mznufacture of everything electncal from super
com.-“it.rs and tiny electrical citcuits for spacecraft
te elxCine toothbrushes ard can openers. Areas of
“w2cialtv are: circuit theory, communications
sciencis  computers and automation conirol systems.
eleciromugnetic  fields, energy sources and systems
and solistate riaterials and devices. They developed
detecticn and transmiiting devices such as radar and
sonar. cater, they applied the principles of radar to
cooking and the microwave oven was created. They
are involved also in varicus medical
programs—hospital safety, electronically-oriented
patient care and computer study of tumors. In the
future, electnical engineers will help to establish new
sources of power while suggesting uses for present
resources in ways that do not harm the environment.
This is the largest branch of engineering. Most
electrici! engineers are employed in the
manufacturing of electrical and electronic equioment,
aircraft, business machines and professional and
scientific equipment.

industrial Engineers (012.167-030) analyze and
plan ways to increase the efficiency of workers,
materials, and equipment for the most effective
nroduction of goods and services in all types of
industries. Thev select processes or methods tg be
used in manufacturing 3 product. They develop plant
layouts for machinery and decide the sequence of
making the parts. Standards for the performance of
workers and wage scales are established Dy industrial
engineers. More pleasant working environments and
improved productivity result from their work. Often
industrial engineers are found in management because
they can evaluate technical situations, make
improvements and communicate with workers.

Mechanical Engineers (007.061-014) are concerned
with the design manufacture and operation of a
wide range of components, devices or systems. They
may design a microscopic nart for a gauge or
gigantic gears for bulldozers. Mechanical engineers
study such areas as cryogenics, fiuidic devices and
lascrs. They develop new ways tc provide power

more etficiently and in ways that will not damage
the environnwent. All forms of energy-the sun, water,
wind, oil, gas and nuclear fuels-are used by
mechai:ical enaineers to produce and use power. New
work areas in environmental control and atomic and
solar energy will provide challenges 1o mechanical
engineers. Some of these engineers design machines
that produce power. These machines may be internal
combustion engines, steam and Gas turbines, jet and
rocket 2ngines or nuclear reactors. Others design
devices and equipment that use power such as air
conditioning equipment, elevators and printing presses.
Mechanical engineering is the broadest of all the
engineering disciplines and nearly one-fourth of ali
engineers in the United States fit into this branch.

Metallurgical Engineering (011.061-018) is among
the most modern of technological areas. These
engineers develop processes which extract metals from
ores, refine the impurities from the metals and
convert the metals into useful products. They find
wavs to pound metals into paper thin razor blades
or shape them into massive forms for locomotive
engines. These engineers have gained new
understandings of the structure of metals. This
knowledge has enabled them to produce alloys with
great strength, light weight and resistance to
corrosion and high temperatures. Today. metallurgical
and material engineers are designing and helping
produce new refractory alloys and ceramics. This
branch of engineering is important because it offers
more efficient ways to utilize this country’s mineral
wealth,

Nuclear Engineers (015.061-014) are important in
helping to solve world-wide energy shortages. Their
work s significant in the area of power generation.
They design, construct and operate nuclear power
plants and fuel processing facilities. Some nuclear
engineers design reactor systems which control the
release of nuclear energy for electric power
generating equipm. 1t. Others install and maintain the
reactors at utility plants. Some study the detection
and measurement of radiation. Improved mass
transportation systems are evidence of their work.
Nuclear powered ships can travel two to five years
without refueling. Controlling fusion--a potentially
inexhaustible supnly of energy-—is the goal of some
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mlear engingers. In the fulure, nuclear eoergy might
be used Yo fuel wains, cars and aircraft. The work
of nuclear engineers in the areas of water supply
{aesglination plants), food supply {food preservation)
and health {diagnosis and trestment] hss contributed

1o smproved Hving conditions for mankind.

With the fore
seable. depdetion of
hoth domestic anidl
workd crude ot re
SOUrCEs aviation
fares both increasiog
fusl prices and po-
téntial fuel  short
ages. More pleotitl
energy sources sieh f ﬂ 7 i
as coal. oil shale, ] 5

nuciear, and solar &
care he utiized to s gf A
produce a vanety of ?L o g

fuels which might e used by aircraft My job s
1o deteronne how well siecraft would perfore it
they used the warious fusls, Bow much the fuels
are Ukely o cost, and whether the fuels could
hee used sately.

The  most  provwsiog fuels . for aviation are
synthetic avation kerosene prodiuced from codl or
ot shate. bguid moethane produced from cosl, and
Hauid hydropen whiich can be produced from
victually any: energy source. By analyzing  the
many processes owhich can Be usedd to produce
the fusls.  we can determine how onich pf 3
particular enprgy respurce such 88 coall vt be
manired W produce  the fuels. andd eatenate the
relative costs of the fuels a5 well,

Lignd - hydrogen gl hgord methame - pose
pecaliar problems o that they  are Crvogenic
fusls: ool enough 1o feewre G carrot into
somwthing  having  the properties of & reitroad
soike,  Cevogenic - fuels  réquire contaimment in

wellingidated  fanks,  We formudate and  divect
experiments aimed  at developing  insulation
switems  capable of housiog the cryogenic foels
onboard an sircrafy.

We are currently comducting 3 series  of
safety-related  experiments involving lacge spills of
figurd  hydrogen. When Houid hydrogen i3 spitied,
it forms g flammable wvapor cloud Our
experiowits  will | provide us basic datg o the
tehavior of the fammable vapor cloud and help
us assess the hasards associated with the ignition
of the clowd at aw tiow

My college marors were physics and
mathematics, aad  my  course. work  included
valuahie courses in chemistry as weil. Dn-thejob
enginpering . experience has aitowed me 1o put to
use the basic principles learned during college.

Energy 15 ane of Our nation’s mwost pressing
problerns, bot eoergy related. work  3iso provides
one of the greatest opportunities available today
and in the future”

Robert D, Witcofski
Aerosnace Research Engineer




Employment Outlook

In the past decades engineering has been one of
the fastest growing occupations, and increasing
opportunitie. are expected for the future. It is
predicted that a demand will exist especially for
graduates who can apply engineering principles to
computer technology or to issues associated with
medicine or biology. Individuals trained with
engineering skills will be needed to develop new
technologies and to offer techr':al solutions to
solving 1issues such as reducing or eliminating
environmental pollution and developing new sources
of energy.

Opportunities for engineers fluctuate periodically

Engineering Branch

Engineers
Aerospace Engineers

Agricultural Engineers

Biomedical Engineers

Ceramic Engineers

Chemical Engineers

due to population growth and industrial expansion to
meet the demands for goods and services.
Government and industry expenditures for research
and development also affect employment for
engineers. It is projected that these expenditures will
continue to increase. The demand for engineers is
influenced also by spending for defense purposes,
general business conditions, shifting national priorities
and non-defenserelated Federal programs and policies.

in general the number of openings for engineers
is expected to be in balance with the number of
applicants. Prospects for the following specific
branches of engineering are:

Employment Outiook

Employment is expected to grow slightly faster than
average. Good employment opportunities exist for
most specialties.

Employment is expected to grow slower than average
due to limited increases in Federal expenditures for
space and defense programs.

Employment is expected to grow faster than average
in response to increasing demand for agricultural
products, modernization of farm operations and
increasing emphasis on conservation of resources.

Employment is expected to grow faster than average
but the actual number of openings is expected to be
small. Increased research funds could create new jobs
in instrumentation and systems for delivery of health
services.

Employment is expected to grow faster than average
as a result of the need to develop and improve
ceramic materials for nuclear energy, electronics,
defense and medical science.

Employment is expected to grow about average.
Growing complexity and automation of chemical
processes will require additional chemical engineers to
design, build and maintain plants and equipment.
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Engineering Branc}
Civil Engineers

Electrical Engineers

industrial Engineers

Mechanical Engineers

Metallurgical Engineers

Mining Engineers

Petroleum Engineers

Employment Outiook

Employment is expected to grow about average as a
result of the growing need for housing, industrial
buildings, electric power generating plants and
transportation systems. Work related to environmental
pollution and energy self-sufficiency also will create
openings.

Employment is expected to increase about average
due to the growing demand for computers,
communications equipment, military electronics and
electrical and electronic consumer goods. Increased
research and development in power generation also
should create many openings.

Employment is expected to grow faster than average
due to industry growth, increasing complexity of
industrial operations, expansion of automated
processes and greater emphasis on scientific
management and safety engineering.

Employment is expected to grow about average due
to the growing demand for industriali machinery and
machine tools. The need to develop new energy
systems and to solve environmental pollution
problems aiso will create openings.

Employment is expected to grow faster than average
due to the need to develop new metais and alloys,
adapt current ones to new needs, solve problems
associated with efficient use of nuclear energy and
develop new ways for recycling solid waste materials.

Employment is expected to grow faster than average
due to efforts to attain energy self-sufficiency and to
develop more technologically advanced mining
systems.

Employment is expected to grow faster than average
as the demand for petroleum and natural gas requires
increased drilling and more sophisticated recovery
methods.
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“Mostr of my
work s in the field
af Controls  which
refers to the use and
design of special cir-
Crts and the selec-
tion of components
and devices. Some-
tenes my work is for
Fireratt  soswtimes
for spacecralt and
sometimes 1o fultitl
the needs oF scen:
sty and ppgineers
tramed in gther fiplids

After bigh school [ spent four vears in the
Air Force a5 a Rader  oheia
elocted to work for o aroratt omanufacturer i
the development and testing of Badar and Flight
Control Systemns Later | pined NASA a1 the

Langiey Research Center i Virginia where | have
bwen for nearly 20 vears Here we often work in
teams o develon  arprovements  for o piroralt,
sareliites  gnd in  the  application of  small
COMPULErs, cailpgd micro processors.

We desgn ard bivld Tone of a kind” things
such ax a huov that owill mll ws how mach
paflution 5 8 the  water amnd - “radin”  the
nformation back 1 us. & laser vevice that can
Lo placed o g aircratt w0 Tread” the polfutants
#Ythe G 0r i1 rers, OF 4 Compuler progrem 1o
predict the perforsmance or action of a smalt
Lomponent or of an entire control systeo.

0 had It e do agan, there st wh |
would change. 1 Anow Mthat soom. emorrow 01
sext month 1 owidi be lparning somethimg new
g something ditferent

Eugene L. Kelsey
Electrical Engineer

nvestigating structural behavior of aircraft during controlled crashes

i i, v ; 5




Earnings

Today engmeering offers more income to the
four  year college  graduate than  does any  other
profession. Most engineers can expect an increase in
earnings as they gam experience.

improving the unigue characteristics of an sgricultural sircraft




Spotlighting Technologists
and Technicians ...

Technologists and technicians work in all the
specialized fields of science and engineering Jdescribed
above. They work in all phases of the aerospace
industry, from theory through construction, testing
and operation. They play a supporting role by
assisting scientists and engineers. These people are the
“doers’’ who carry out technical plans formulated by
scientists or engineers. They help engineers transiate
their plans into useful products and services.

The technological revolution has created thousands
of career opportunities that require technical training.
Technologists are graduates of four year engineering
technology education programs. Technicians are those
people who have completed two vyear technical
training programs, apprenticeship programs or
oun-the-job training programs.

Aerospace technologists often organize people and
supervise systems developed by scientists and
engineers. They supervise production workers to make
sure that they follow prescribed plans and
procedures.

Aerospace technicians help design and produce
aircraft, helicopters, rockets and spacecraft. Some of
these technicians who work in research and
development set up, calibrate and operate different
kinds of instruments. They mak2 calcuiations and
report on the results of experiments. They assist
scientists and engineers in developing experimental
equipment and models. Some design layouts and
diagrams of structures, control systems and
equipment installation, for example. Others check
drawings for technical accuracy, practicability and
economy. In production, technicians follow the plans
and general directions of scientsts and engineers.
They prepare specifications for me: -ials and devise
tests to ensure product Quei.ty. They aiso study
ways to improve the efficiency of operations. They
may recommend .. aifications in  equipment oOr
processing which would help with more efficient and
consistent equipment performance.

The aviation industry employs many different kinds
of technicians. Some help keep airplanes flying

safely. Airline dispatchers and air-traffic controllers
are examples of technical careers in the avistion
industry. The dispatcher consults with the pilot
before take-off. Together they determine the best
route, amount of fuel to take, the altitude to fly
and the approximate flying time. Air traffic
controliers work for the Federal Aviation
Administration (FAA). They give instructions, advice
and other information by radio to pilots.

Work Performed

Technologists and technicians support work in all
the spxciaslized fields of engineering and science
described above. A few typical assignments include:

® Taking aerial photographs and preparing maps.

® Making detailed drawings of machinery or
vehicles.

Measuring radiation.

Analyzing flight test data and writing
engineering reports about asircraft performance.

® Setting up and operating a metal lathe to
make a part for a motor.

Repairing aircraft engines.
Operating turbines.

Following blueprints and diagrams to inspect
electronic assemblies.

® Hand polishing lenses for optical instruments.

Work Settings

Technologists and technicians work in the same
settings as engineers and scientists. For instance, they
may work wherever electronic engineers are
employed. Several career specialties in this area
involve electronics, computers, radio, radar, sonar or
tefemetry equipment. They may help industrial
engineers design automated systems, conduct time
and motion studies and plan work flow. They may
help mechanical and metailurgical engineers process
metals and conveit them into finished products.
Technologists and technicians are active in all areas
where technological breakthroughs are accomplished.
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“Engineecing re
searchers are oo
stantly  coming  up
with  new Rieas 1o
Cnake arrcraft better
£t a5 my job as an
Aerospace Eagineer.
ing  Fechmsar 1o
transtate those idess
fto 3 vend  tunoel
model o test thewr
vatichity, | ralh weith
the engineers to tind
out exactly what
they —are dpoking  foroamid o nik owath o the
taphinicians W Tabiricariont 1o get their input on
the butding of the muodel  Theo 1 do prelivnngry
design lavouts as  well o as  stroctaral - desige,
sometimes with  the help o of  pombateraided
desagn L make s the working . grawings that the
el will be built froem

Fostarrent an ophus Bl By going through an
apprenticesitn  taning progeam for five years,

During my  training, | worked closely. with other
dessgners 1o Jearn the complexines of windtunnel
design. Even though 1 am Fnished  with my
formal  ratning program, 1 owiil pever he Finished
fearring a5 new ideas 0 research. materials and
desion aids are always coming along.

Therg s great diversity  in this field. For
example, one proect. dealt with  performance  of
speed brakes onoa drone aircraft. A ser of hrakes
was desioned and fitted to s small scale model Yo
test thetr effectiveness at a Ffraction of the cost
for the Fall scale drape  ln o another project, the
researchers are nwestigating 4 yehicle that cowld
b put into oty by carrying Ot un i the Space
Shuttle.  lr would sty there an owase of  an
emergency su the astronants could fly it back
down.  Betore s yehicle  becomes a realay
countless  designs owil o be  studied dnd severad
madels will be byt and tested yo produce the
Final design thar will hest mest the
foirements

Sharon K. Crockett
Avrospace Engineering Technician

High 1ift system characterizes medium range transport
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Preparation and Training

Each career requires its own type of technical
education beyond high school.

A career as a technoiogist usually reguires a
bachelor of science degree in engineering technology.
This requires the satisfactory completion of four
years of coilege level work.

high schoo! graduates can work and continue their
education. Many companies offer training
opportunities for technician jobs.

Specific Careers

A few enxamples of aerospace occupations in
engineering technology and their DOT occupational
codes are:

For @ career as a recancian 3 fugh scacol i gk Control Specislist, Station  193.162-014
diploma is the only educaional requirement. . o6 Control Specialist, Tower 193.162-018
Technical training for high school graduates can e . P 018.167-010
obtained through apprenticeship programs. These Chief o ‘arty ) .

. . . L Construction inspector 182.267-010
apprenticeship programs offer on-the-job training Die-Drawing Checker 007.167-010
cpportunities combined with classroom  instruction. Dispatcher 912.167-010
The usual apprenticeship program s tour to five Drafter, Aeronautical 002.261-010
years. Another path leading tc a career as a Drafter, Assistant 017.281-018
technician is the satsia. ory completion of a Drafter, Cartographic 018.261-010
twc-year college program resuiting 1n  an associate Drafter, Civil £15.281-010
degree in apphlied science. AA graduate with' an Drafter, Commercial 017.261-026
associate degreg in applied science may transfer m.to Drafter, Electrical 003.281-010
a four-year engineering technology program. The skiils Drafter. Electronic 003.281-014
and experience necessary to become a technictan may Drafter, Geological 010.281-014
be acquired in several other ways as well: Drafter. Marine 014.281-010

Technical Institutes provide Drafter, Mechanical 007.281-010
intensive training for entry- Drafrer, Oit and Gas 017.231-030
level technician jobs. Drafter, Structural 005.281-014
Usually emphasized are Engme_ering Assistant, Mechanical 007 161,018
e . tory quipment 161
*’w;if‘w' and fsboratory Field Engineer 193.262-018
. . Flight Engineer 621.261-018
Junior and Community Industrial Engineering Technician 012.267-010
Colleges O“ef programs sim- Inspector, Quality Assurance 168.287-014
ilar to technical institutes. Material Scheduler 012.187-010
Their programs place more Observer, Seismic Prospecting 010.161-018
emphasis on theory, plus Packaging Engineer 019.187-010
some course work in liberal Pattern Grader-Cutter 781.381-022
arts (English and social sci- Patternmaker 781.281-026
ences). Poliution-Control Technician 029.261-014
Vocational Schools usually Production Clerk 221.382-018
offer subjects related to Radiation Monitor 199.167-010
work avatlable in ti.e local Radiographer 199.361-010
community. They also offer Radiotelephone Ope. “or 193.262-034
high school level and adult Soecification Writer 019.267-010
education courses. Surveyor Assistant, Instruments 018.167-034
Surveyor, Geodetic 018.167-038
Many schools offer classes during the evening so that Surveyor, Marine 018.167-046
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Surveyor, Mine 018167050
Techmcal HHustrator 017281034
Took-Drawing Checker 007.167.02¢
Tower Operator 910.362.010
Traftic Techmcian 199.267-030
Transmitter Opecator 193.262-038
Video Operator 194.282-010

Employment Qutlook

The employment outiook for  engineenng and
science technologsts  ang techmicans 8 expected 1o
grow faster than average. More techuncians will be
needed to support the growing number of engineers
and scientists. There are favorable job opportunities
predicted  for  graduates  of  post secondary  schaool
programs. Remember that the fields of gerospace are
aftected by such tscrors as the national economy
andd the comtinued  Foueral st o the aerospace
program.  lacreases or  cutbacks o Federal fun g
will increase or reduce Career opportunities i this
indistry.

Earnings

Earnings tor technc!onists and techmcians depend
upon education, technica speciality, ability and work
performed.  Other impotant  factors  influencing
earsings dre s type O fiems specific duties, ang

geogra tocation. A technician’s salary 18

approxamiately  double that oy the average fugh school
gradugte g entry level job

CEleotromes i
an ever changing
reatm of technology.
Everyday advances
are made in both
research amd applica
tion. it was an inter-
est in the field of
electronics thatr
prompted me (o pur-
sue @ profession in
this area. Upon com-
pletion of high
school, | entersd a b
Cooperative Education Program  between NASA.
Langley Research Center and a local community
coltege. After the Co Op program, | compléted o
NASA appreoticeship program and was graduated
as an Electronics Technician.

i addition to bemg an eeer changing feld,
plectronics is a diverse field  Presently, t am
myvolved in an area Anown  as macroelectronics.
Much of my work s conducted  under  a
micenscope. Uircuit design, photography. chemical
etching, wiring amd soltfering technigues all come
e play o this area,

Some of my more inluresting projects i the
micrpelectronics  freld have been the doping of
Catlium Arsenide Splar Cells in order to mcregss
efficiency so that in the rnear foture power from
the sun can be converted mto useful energy at
faw cost Also. I oworked on g propet owvolvng
the erching of thin Film oy patterns and heat
transter gauges onto the surface of a goli plated,
guarty model for Repntry Vehicle Configurations.
These  mpdels will he dested i a high pregsure
wangd tunne!l at velocities from 20000 1o 30.000
feet per second. wath mopdel surface temperatures
reaching several thousand degrees Fabirenhedt

it s tins chalterge of the future that | find
rewaing in today's el of plectromics”

Alexander J. Withowsks, 11
Electronics Techrcian

NASA's Space Telescope will 335151 scientists in exploring
the origin of the universe
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THE ENGINEERING TEAM:
ENGINEERS, SCIENTISTS, TECHNOLOGISTS, CRAFTWORKERS, and TECHNICIANS

Types of . . " .
Team Mem! Main Function Preperstion Required to Enter the Field

The Engineer is primarily an innovator or High School: Good grades in 3% to four
creator of new products, processes, procedures, years of college preparstory mathematics, and
or systems. He or she is interested in solving in 1 to 2 years of laburstory scinnce, average
practicsl problems economically through the or better grades in English, good reading and
use of mathematics, a knowledge of science, study skills. (For specific advice on courses,

Engineer experience, and practical judgment. The check the engineering college you wish to
Enginesr puts science to work for mankind. attend.)

Coltege: 4 to 5 vyear full-time day
ergineering program, a8 5 to 6 year evening
program. College study is rigorous and
demanding. Related summer work experience is
heipful,

Most often, the Scientist is the searcher for High Schooi: A strong college preparatory
truth, the discoverer and categorizer of program in mathe,natics, laboratory science,

X knowledge who formulates and disseminates English, and usually Latin or a modern foreign
Scientist basic ideas or theories upon which the language.
practical apptications of other team members College and Graduate Education: Typically
are based. 7 to 8 years of undergrativate college and
graduate school through the Ph.D. degree based
in part on research.

The Engineering technologist typically s a High School: Some fiexibility but usually
practical person with a good knowledge of the includes 2 to 4 years of college preparatory
field who applies engineering principles (1) in mathematics, some scierce, required English

Engineering organizing or supervising construction, and other credits for graduation.
Technologist production, operations, or maintenance, or (2) Cotlege: Usually a 4-year bachelor of
in improving devices, equipment, methods or engineering technotogy degree program,
processes. |f technologists are not available, Frequently, the first 2 years may be in a
engineers may carry out this function. community or junior college. Work experience

in the chosen field is desirable.

The Craftworker uses hand or power tools Trained either through on-the-job experience
to make, install, maintain, or repair things. An or more formally through 2 to 4 years of
electrician for example, connects switches, formal apprenticeship program sponsored by
circuit-breakers, famps, and electrical equipment employers and labor unions. This may include

Crafttworker feuch as motors) with insulated wires. A some classroom instruction at a local high
mechanic sets up and operates power driven schoo! or college.
machine tools.

The Engineer or Physical Science Migh Schcol: Either general or college

Technician often serves as a technical assistant r:eparatory with a specialty course or high

| to an engineer or scientist. Knowing and school equivalency plus military service training

understanding the basic ideas or technical in specialty. After high school the better

plans, the technician carries out the detaiied prepared technicians complete the equivatent of
Technician work necussary for the project. An electronics 2 full years of trpining at a community col{ege

technician, for example, may make the or technical institute leading to an associate

standard caiculations for estimating the cost of degree. This mey be taken in an evenirg

electronic equipment or prepare service raanuals program lasting 3 to 4 vyears.

for it. He or she may check, test, mairntain, or

repair equipmint according to standards set by

an engineer. Or sell or operate electronics

equipment and facilities.

*Puplished with permission from the *The Engineering Team,” one of a series of 25
Career Education Wall Charts distributed by the Garrett Park Press, Garrett Park, Maryland 20756.
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Personal Qualifications Desirable

Possible Job or Position Titles

Personal Rewerds and Demands

Energy, intelligence, inquisitiveness,
honesty, realism, industiiousness,
crestivity (wath idews or things) and
sbility to get clong well with others.

To Start: Junior Engineer, Assistent
Engineer.

Later: Bio-medical Engineer, Design
Engineer, Project Engineer, Seies
Engineer, Chief Engineer, Manager,
President.

Sstisfaction of having created
something new and useful, helping
maenkind, tackling chalienging problems,
or working with other scientific asnd
creative people. Good psy. sometimes
tong hours. Ususily excelient working
conditions, prestige. An engineering
ficense and continuing study are
desirable in meny positions.

Scholarly, thoughtful, intelligent,
dedicated, studious, verbally fluent, and
crestive with idess.

To Start: Junior Scientist, Research
Assistant, Assistant Scientist

Later: Chemist, Physicist, Life
Scientist, Research Scientist, Laboratory
Director, Vize-Prsident for Research.

Knowing something weil, discovering
new knowledge, developing new
hypotneses. Usually sdequate psy and
good to excelient working conditions but
sometimes face problems in financing
research. Prestige.

Practicel outlook, action rather than
ideg-oriented but able to think and use
tools and equipment well, gble to
motivate and work weli with peopie.

To Start: Engineering Assistant,
Tecnnical Aide.

Later: Technical Specialist;
Construction, Production, or Technical
Supervisor; Engineer {in some states, not

in others); Manager.

Enjoyment of accomplishment while
effectively using knowlec » of science,
people, end technics ‘avices and
ecquipment. Good pay, & Jctive work
life. Since this is @& relatively new
occupation (in the fast 10 to 15 years)
some may not understand its role and
qualifications,

Physical requirements to meet job
demands including good eye-hand
coordinstion and good manual skills.
Willingness to work off-hours ({shifts,
emergency calis, etc.). Able to work
under whatever conuitions of noise,
weather, or heights characterize the job.
Pride in own work and skills. Knowledge
of, and interest in, materials, tools and
equipment.

To Start: Apprentice or Assistant
(Electrician, Machinist, etc.)

Later: Electrician, Machinist, or other
craft title.

Creating or repairing things with own
hands, toois, and brains. Being useful.
Having widely-accepted skills. Good pey
and working conditions.

Practical outiook and sound
understanding of scientific principies of
testing and measuring, practical
techniques, and skiil with tools. Desire
1o learn from technical manuals or on
the job.

To Start: Engineering, Scientific or
Tachnical Aide or Assistant.

Later: Electronic, Hydraulic,
Mechanical, or Scientific Technician.

Enjoyment of a technical skill. Close
association with engineers, scientists, or
technologists from whom to learn.
Greater pay and somewhat more prestige
then all but the most skillted
craftworkers. May have many detailed or
reatine duties.
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Chapter Three

Plan . . . Your Future Begins Today

Choosing a future career requires that you learn about
yourself -- your interests, at-lities, qualifications ind
goals. Choosing a career also requires that you know
about the requirements, responsibilities ar1 rewards of
various careers. The process leading to seif and career
awareness imnvolves planning to ensure that you take
advantage of experiernces which will provide
appropriate information. Choosing a career is much

too important a decision to leave to chance!
Selecting a satisfying career may seem like an
overwhelming task. However. careful planning and

guidance will make the seiection process easier for
you.

if you believe that a career in a science,
engireering or technical field may someday be in
your future, be: preparing ycurself today. This
involves developing a plan of action. First, analyze
your interests, abulities, and aptitudes. Thus will help
you select a career tailored to fit you. Consider
«chool courses you like and dislike. Hobbies, sports,
extracurricular activities and your personal
characteristics are factors to be considered. Second.
take all the ava.labie high school courses related to
your potential career goals. Professional and technical
occupations in  aerospace science and technology
necessitate specialized education and training beyond
the high school level. In order to be qualified to
apply to these programs, you must plan & course of
action while in high schon!. You must plan ways to
gather information about available options for further
education and training and about the entrance
requiremen.s for these programs. Use the time during
the high school years to prepare yourseif to qualify
for these entrance requirements. Third, ¥ you can get
a part-tine job, choose one that will offer vou some
experience in a field that co.responds Y your
tu re goals and aspirations. Observe and ‘'-arn as
much as you can about the career fisid repiesented

by your par-time job. Observe the qualities of
workers who seem to be cnjoying their work and
receiving commendations and promotions based on
their performance. Also consider voiunteer work
which will offer practical on-the-job training in areas
of interest to you. Fcurth, think of part-time jobs
and volunteer work experiences as steps towards your
long-term career goals. Jobs in fields correspoding to
your interest. and abilities will benefit you mosi in
the iong run. They may not be the best paying jobs,
however. You may develop fiture job contacts as a
result of them. Fifth, seek out and consult various
sources of career information. Discuss career paths
with many different people. Read all you can about
factors that apply to your tentative career. Sixth,
learn how to fill Jut employment application forms
and how to interview for 3 job. Application forms
tend to be standard. Your forms must be complete,
legibie, and accurate. Int~rviewing for a job takes
practice and s crucia! to being hired.

The world of aerospace careers presents many
diverse oppo.tunties for the pronared person.
Therefore, spend the years while you are in high
school laying a good foundation for that world. Take
advantage f every opportunity to get the training
and experience you will need for a tentative
aerospace career. Advanced planning will prepare you
to qualify for careers that are satisfying and
rewarding.

Personal Qualifications Inventory

The completion of a qualifications sheet will help
you get 3 clearer picture of ,our profile. A personal
profile can 3ssist you as you plan. Use the folinwing
form or develor one of your own. Be as objective
as possible. List your strengths and weaknesses as
you complete this personal inventor .

63



Personal Inventory

My current age:
Date:

Educational Background
Types of courses | have studied: Vocational . Commercial . Coltege Preparatory L
Titles of courses | have enjoyed: Grades | earned: Reasons for enjoying the courses:
Titles of courses | have disliked: Grades | earned: Reasons for disliking the courses:
Titles of courses | plan to take: Expected grades: Reasons for taking the course:

Hobbies

Hobbres | enjcy: Reasons | enjoy each:
Hobbies ! think | might lite: Reasors:

! do not have a hobby because

Extracurricular Activities

Titles 0* my extracurricular activities: Reascns for participating . each:
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Job Experience

Summer, part-time, or volunteer jobs: What { learned about my goals for a future career:

Three jobs that are most appealing to me: My reasons for being attracted to each:

Three unappealing jobs: My reasons for disliking each:

My wdeal job would be

This would e deal tor me because

My maost important personal ambitions are: I want to achieve this ambition because:

Personal Data

My outstanding atulities, talents, strong points are:

M, weaknesses are

| plan to overcome my weahnesses by

I plan to gather more iformation about careers by



Sources of
Career Information

The goals and objectives of the aerosprce
industry are continually changing. These changes
affect job requirements and responsibilities in the
industry. Therefore, in order 10 get the most
up-to-date information about job descriptions and
entrance requirements, you are encouraged to consult
with many different sources. Some available sources
are right at your finger tips.

Your Teachers can help acquaint you with
information about jobs that pertain to their
professional specialty. They also can discuss your

interests and abilities with you.

Your Guidance Counselor is specially trained to
assist you in the exploration of careers. He or she is
usually the career guidance expert in your school.
Literature  pertaining to careers 15 located in the
guidance office and the library of your school.
Publications such as the Dictionary of Occupational
Titles and the Octupational Qutlook Handbook and
other career guidance materials are crucial to your
career search. Your counseior can help you 'ocote
these materials and assist 4s you review them. You
can lear. about hundreds of occupations by reading
these pubhbications. They nclude intormation about:

What a person does on the job;

What abilities and interests are required by the
job;

What
requirad;

What the working conditions are hike:

What future job opportunities are predicted to

types ot educaton and tramning are

"As you read through this material, match your
abilities, skill:, and interests to the jobs which seem
appealing to you. A list of orgamzations and
societies tho' relate to your career nterests can be
obtained 1through the guidance office. A
comprehensive histing of these agencres s included in
an  appendix of this publicavon. By writing or
phoning them vyou can obtain more information
about careers of interest to you. Sometimes, guidance
departments sponsor  Career Days or Career Nights.
tocal employers set up booths, exhibits, and dispiays
in order to acquamt students and their parents with
mformation about the work thewr companies perform.
Be sure to take advantage of these opportunitis.
Pror to these career exploratory sessions, students
may be taught how to comglete joby apphcation
forms. They also may practicc job interview skills.

Information about colleges and military academies,
vocational and technical schools, apprenticeship and
cooperative education programs and military services
also is found in the guidance office. For your
convenience, lists of colleges offering degrees in
engineering and engineering technology are included
in another appendix of this document. Your guidance
counselor is prepared to interpret information about
financial assistance to you and your parents. This
information may help you with the expenses of
education or training beyond high school graduation.

Your guidance counselor is trained to help you
fearn about your abilities ang interests. He or she
can admimster and interpret  achievement  tests,
aptitude  tosts and interest inventonies. He or she can
help you match your quahfications with appropriate
career goals. At the beginning of each school year,
you, your parents and your counselor should review
thoroughly your high school courses with your future

educational plans, aspirations and tentative career
goals in rund.
Your Part-Time Job Employers can offer

nformation  about their particular occupations and
refated  occupations. They can evaluate your work
performance and interest you have disnlayed in your
part-time  job. It is wise to seek the advice of
mdividuals employed n specific careers of interest to
you as well. They can offer advice based on their
practical work experiences. Visit their work settings.
and if possible, spend a few days with them on the
job. Observe them as they engage n typical work
duties. Visits to companies will help you understand
the work environment and the types of jobs that
workers perform.

Ycur Parents And Friends can be a great help in
the development of career plans. Ask questions about
your parents’ careers. Friends of your family who
are employed n occupations related to your field of
interest can  be  helpful i your exploration.
Discussions with your own friends can also help you
clarify your goals.

Other Sources of Career Information Include:

Individuai Firms, Including Manufacturing Firms
and Stores.

Local Trade Unions and Apprenticeship Programs;
Local Office of the State Employment Service;
Local Employment Agencies;

Newspaper Classified Advertisements.
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School Subjects Emphasized

Careers  in geraspate emohasize  science,
mathematics  and  techmical skalls. Your mastery of
these three areas waill help determine your selection
for entry o level  positions  ad how o quickly . you
advance v your work assignments. There aee places
for men and women who have differeny lewels of
eompetency  av these skills. You may find that &
person with your abilities may specialize i one of
these areas, or it s possible that you might prove 1o
e rompetent i il thres meas.

Science and Your Career

There are many  sciences  related to o aerospace
careers. A few o these arel physwes, cherustry,
biology. psychology, physiclogy,  psychiatey, and
geology. However,  nearly ol Scientists must be
farribiar wath the elements of  three baoc sCiences
ology,  chemistry, and physics, You will nesd o
study dhifferent amounts ard Kingds 0f science courses
tor different occupations For some jabs, such as
skelled  trades Tke owelding hagh o school science
courses are sutfomnt, The baming of sogieerng and
serency  echmgans usually cludes scence Coures
ke those otiered at fechmical rsbitutes  Or i
cotleges, Many peotesoions reounre only one o0 tao
viars of college sCence  couses. Bome  careeis
demand  four years of coltlege work n osoence whale
arhers rereseveral  addimonal s vesrs of graduate
sty

Even 8 wou do not plan o e g sceniist g
knowdeddge  ob scante will bl vou sy omany ofhee
careers A gaod understahing of scennhe prneplse
may o dead o g bevter gndesstandesy of the world
With 3 background o sewnce. vou will be able to
discuss more anteligenthy and make Detter decisis
regardmg My comumumty ssues Foroesampiel an
anderstandhig of chesustry and Diology waill bedp you
decide upon avalenmis o too  Conrol ar o andg water
pollution A koowledge  of science el help o
ooy hite anc G omahly advancad technplogical oty

Mathematics and Your Career

Liathiemiatics o amportant o Your ety Lume v oy
Pou g recond album a0 iz o ges lor v e
¥ou e oLke sedve mathematics thioughout  vouw
it bte) Mathemathics 15 2 sience and 5 sopwtmes
reborrad In @ the most exact scnon Mathematcs g

"t cannot imag
ne many pther aress
of effort where the
technicat demarls
are a5 high and the
exciternent of being
fear the cutting edpe )
of many ditferent |
technologies a5 grati-
fying 1 woukt urge
stintents 1o congider
those  special discr
plines wiich seem o 4
offer the most pro: % ,
gress  gndd growth in the pext 10 1o 20 years.
These include the field of electronics aond new
constroction materals. 1 would then wrge at feast
5 years of college and mnclude adequate attention
to at hast the fowest levels of study of 3 18w of
the  hpmambies.  § would  sirongly urge taking
whatever courses  are necessary to fearn fo
commLmeate rapidie, precesely. and. convincigly,
Both orally ang o weiting Fisally, 1 would
siggest that they be dvoi reoders, always full of
curiosity extremely fogical thinkers, Bave encugh
understanding 1o tolerate socipty 8s i1 reatiy s,
and be willing to work  very hacd st gny job
they iawiertake.

F. A Cleveland
Vace Pressdent for Engineering,
Lockheed Aurcraft Corporation

esgental too sciennfic engneenmg and techeical
cargers. It om o precise gnd unversal Janguage,
understoot # over the world Actually ot would be
guffieult too bingl any o type ol waark where
mathematics 5 oot wseful The mathematics you
shdy e hugh sehool 18 used i mony career fuelds
Dderent Dooubations requird varving amounts and
kivds of  mathemanes Courses. For some jobs. high
school vocational math courses are sttt These
couttses wnd help o you o poepare Yo apprenticestp
traming veguued s tor many s skilled  tades. Bkalled




machine tool operstors rely upon their mathematicsl
backgrounds to stt up their machines to precise
dimensions. To prepare for caresrs as technicians,
individuals will be expected to compiete successfully
courses offered on a level beyond thote of high
school vocationsl math. If you aspire to scientific or
engineering careers, you must complete advanced
math courses in high school. These courses will
prepare you for college level selections. Scientists and
engineers must complete three to four years of
collee level study. Additional years of graduste
study often are required.

The trend in serospace careers requires more and
more emphasis on mathematical and related
competencies, such a8 computer science. Statistical
and mathematical models are used to solve
nonr-mathematical problems. The person skilled in this
discipline probably will find favorable employment
opportunities in future years. Even if you do not
plan to continue studying math after high school, it
is a good ides to take all of the courses available to
you. Some day you may change your mind about a

carger. At that time, you may be requind to
complste math courses you have not taken.

Emphasis on Technical Skills

Technical skills also are important in a person’s
training for aerospace careors. Your choice of a
career field and your level of sspirations in that field
will be inwuenced by the technical skills you
demonstrate. These skills include hand-eye
coordination and quickness and ease in using your
hands t0 manipulate objects. Technical jobs include
polishing lenses, technical report writing, drawing
blueprints for 3 satellite and micro-weiding. Scientists,
engineers, ani technicians use different technical and
manual skills. As is true with science and math
courses, the kinds of technicsl subjects (vocational
and industrisl arts courses) you select will be
determined by vour career interests.

To establish a clearer picture of your preparation
in these areas of emphasis complete the following
chart.

Science and Mathematics Skills
What science and mathematics courses have you completed?

What grades did you earn in each course?

What are your strengths and weaknesses in these areas?

What is your pian to improve in these courses?

What future science and mathematics courses do you plan to take?

Science & Math Courses Grades

Need to Improve

Plan for Improvement Future Courses

Speciat Skilt Courses
Dratting, Woodworking, Metal Working, Graphic Arts

What special skill courses have you comp'eted?
What grades cid you earn in each?

What are your strengths and weaknesses in these special skill areas?

What other courses do you plan to take?

Special Skill Courses

Grades Need to Improve

Plan for improvement Future Courses




Other Important Courses

Although special emphass B8 placed o scenge,
mathemates and techpical courses, 3 o well rounded
hogh school education s essential A well rounded
wrogram gives the student the flexibility. to vespomd
10 new, and sometimes urexpeciad,  opportumtiog
You must be able to communicate vour thoughts
simply and clearly. Even the most bridhant  engineer
st beoable to expian the sondhicance o B or
Ber ddeas b the adeas are 1o be accepted. Therelore,
English  Hterature, grammar, speech amd composition
Courses  must he o completed with above aveiage
grades. E¥fective ordl and witten  selbegiesaion 3
crucial 1o success o duy o carers el Courses n
nmistory, cwics, sconomits, political seirnee, geogranhy,
sowitogy,  psychiology  and torelsn Langusgr (5b wall
stutlate  your  thinking ad expose vou 1o new

Fluttering tults rovesl sir How patterns over agricultursl plane sorfaces

2N

concepts and wavs ol living. Foreign languages are
recommended  because  internationat cooperation has
become important 10 serpspace  activities. For the
suientist, & knowledge of Hussien and German mught
prove vabuable.  Many  sciestlic documents  are
pubitished  angmally i these  foregn Dowuages.
Sudents wre encouraged 1o take 2 wide virev gl
advanced subyects sa that they will e prepa md o
several posaible caresr Yelds, Courses In manuzl skills
iwoodworking, basic  electricity,  typing  and
mwchamcal - deawing!  wll help you  recogmize your
aptitudes for technical work o They will acquaint you
with matenial covered o college churses. Bkills taught
Wi typing course will be appreciated when college
assgnments are dues 1 time permats, 4 shorthand
course vl e a0 pemendous asser 1o a0 studem
taking notes dunng class Jectures and - laboratony
perionds




Scientific and engmeering careers reguire coliege
degrees. To gain admission to colleges, students must
vary good  grades o college  preparatory  courses.
Grade point average, class rank, scores on
standardized  tests, recommendalions and participation
oo extracurticular activities are considered by selection
committees at colleges.

Extracursicular activities are an smporiant part of
4 well rounded tigh school program. Sports. student
government, clubs, school publications and programs
oftered  through  the community  provide  enjoyable
opportunities to mwet  cew  frends  and explore
mterests. They are evidence of an active, miterested
student,  Particpation 0 these activities may offer
clues about your nterests  tor o future  careers.
Admussion  committees  at colleges usually  study a

student’y  acadenue record and participation  in
extracurncular actintios

Generally, most colieges require good  grades
college  preparatory  courses. The  following  courses

represent typucet college preparatory selechions

ENGLISH 0 s e 4 credits
MATHEMATICS

{Algebra, Geometry, Trigonometry,

Calcalusy - o e 3 credits

NATURAL SCIENCES
{Biotogy, Chemistry,
Priysics, Physiology!

SOCIAL SCIENCES
{History, Econoemucs, Sociology.
Psyehology. Political Sciencel

FOREIGN LANGUAGE(s)

APPROPRIATE ELECTIVES
iTechmcal subjects. Ary
Music, Gym!

2 0r 3 credits

3 credits

2 or more credits

XXXXX

Make certain that you have compiested all requied
courses tor hgh school graduation belore vou selegt
eloctive courses.  Graduation  requirements  will vary
from state 1o state

Looking Ahead to College

BFlan yvour bigh school courses with the asastance
of your gurdance counselor, teachers, and parents. 1t
Soamportant to teview the pntiance reguirements of
wyeral colteges before vou plan your tigh  schoul
cutnculum, Coliege catalogs and admisssans officrs at

“Aerospace will
always offer the
maximn challenges
wm a wide range of ‘
advanced  technolp:
gies. For the years
beyond 2000 1
would suggest that
Buck Rogers is ative
and  well. lnang o
the 25 contury.
Propulsion  technol
agy will remain e
Aey to progress.

H. Bard Allisen
Director of Engineering
Lockheed -Georgia Co.

colleges of vour choice will provide specific detaiis
about their requirements. Knowing entrange
requirerments will provide a basis for the selectior of
the most appropoate courses. This will preverd < oy
from. being requued 1o complete additional Couses
praor to admission to college. It also will prevent
your feection by a college of yowr chowce on the
bases of inappropniate or nsutficent course work.

Most colleges require scores on  standardized
college  entrance  examinations. This information s
found in goliege catdlogs. The Scholastic Aptitude
Tust {SAT) and the Americany Coliege Test [ACT are
the  nacws of  these entrance  examinations. Check
with your counselor for the dates of these tests and
procedures for registering to take them

Some school systems  offer gecelerates students
the option of taking Advanced Placement
Examinations. Certain colleges offer coflege credits to
student who distinguish  themselves with high scores
on these tests In this way. advanced students may
carn college  credits  whide  in o high  scnool. Thig
reduces  the time and expense required 1o earn a
college degree, and allows students to reqister for
additional, supplementary  course work of particular
mterest. College catalogs and gquidance counselors are
sourges of information about this opportmty.
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Selecting a College

Choose vyour college or university carefuily.
Gather information about several colleges before you
decide upon your favorite choice. You are
encouraged to apply to several colleges of your
choice just in case you are not selected by the one
first on vyour list. Check the advantages and
disadvantages of each school with your tentative
career goals in mind. it is a good idea to begin the
application process during the summer months
preceding the senior year. This will give ycu a head
start over the thousands of seniors also applying to
the schools you select. Perhaps you will know of
your acweprance or rejection by Christmas. This will
be a relief and reduce the tension and suspense ot
waiting to learn of your status. It will give you an
opportunity to apply to other colleges if you are
not accepted.

Factors to Consider

when Selecting a College

Available housing

Accreditation

Curricutum offered

Entrance requirements

Financial assistance programs

Life style of the students

Location and size of the college or university
Travel and social expenses

Tuition; fees for textbooks, laboratories, student

aciivities;, room and board

Since the selection of a college is a major decision
m your life, you are wise to gather information
from vyour family, vyour guidance counselor, the
admissions officer at the college. ccllege catalogs and
your friends who have attended college Visits to the
campus are suggested. Remember, sometimes
compromises and alternate choices must be made. So
be fiexible!

Cost?

The cost of an education to prepare for
aerospace careers will vary. High school graduates
with good grades and a sincere interest in a college
education usually can find ways to finance the costs

of earning a college degree. Costs are determined by
such factors as choice of institution, choice of
curriculum, and your eligibility for and acceptance of
scholarships or other forms of financial assistance.
Scholarships, loans, grants-in-aid, fellowships,
work-study programs, part-time jobs and cCooperative
education programs are availavle to qualified students.
Guidance counselors can assist you in your attempt
to locate sources of financial aid. Several recent
books on scholarships are available in libraries and in
the guidance office. This information changes and
requires planning and correspondence to ensure your
eligibility for funds. The extra effort may pay off in
thousands of dollars for your education.

Many colleges offer cooperative education
programs. Students in these programs alternate
periods of coliege work and work at job sites. This
opportunity provides practical work evneriences which
bring ‘'life’’ to classroom /. Practical
on-the-job experiences will help decide if you
really enjoy the work. These experiences may
reinforce your career plans, or you may decide to
change vyour plans. A student in this program can
help finance the costs of his or her education.
Valuable contacts are established for permanent
employment after college graduation as well.

There are hundreds of colleges and universities
that can prepare a student for an entry level
position in the aerospace industry. The school you
select should u.‘er advantages and opportunities
related to your unique needs, qualifications, interests,
and goals. It should be affordable for you and your
family.

Basic College Courses

Undergraduate programs leading to degrees in
traditional fields of life sciences, physical sciences,
mathematics o engineering are basic foundations for
most aerospace specialties. Any accredited college or
university is acceptable. Students planning to become
aerospace scientists or engineers must master the
fundamentals of college level science and mathematics
courses. Their knowledge of basic principles will
enable them to adapt to the continually changing
priorities and requirements which are characteristic of
occupations within the industry. This basic
understanding provides a solid foundation for
comprehending the ever expanding body of
knowledge in the fields of science, engineering and
technology. An aerospace scientist or engineer
completes a basic undergraduate curriculum in his or
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Space Shuttie Orbiter .

her o ochosen . feld. HMe  or she  then  becomes  an
avrospace  speciabist  through  work  expernences i
research and  deweiopment  and  through additional
courses. Continuous leaning s one of the stimulating
characterstics ot aerospace  careers.  Learming  new
techriques. cooperating with ne v peonle and warking
m dhifferent eowironmenis provides challenge to this
profession

Preferred College Majors

A oumber of college majors Can provide a sobd
educational background for the type of engineening

scientitic and techmeal work ~comphished by

. Spacecrsft into sircraft for conventional landing

workers in the aerospace industry. The following are
suggestions of preferred college majors:

Astronautics
Astronomy
Ceramics
Chemustry
Electronics
Electronic ~Matenals
Geology
Geophysics
Mathematics
Metatiurgy
Physics

Aeronautical Enaineering
Ceramic Engineering
Chemical Engineering
Covil Engineering
Etectromic Engineering
Elsctrical Engineering
Enginesring Mechamcs
Engineering Physics
Engineering Scrences
industrial Engineering
Mechanical Engineerning
Metalluigical Engineering




tL

This chart matches typical scientific and engineering fields represented in the NASA classification system with

TYPICAL DISCIPLINES IN AEROSPACE AND CORRESPONDING
EDUCATIONAL SPECIALTIES

appropriate academic preparation.

Notice the multidisciplinary orientation of the educational backgrounds.

N X

« Fields B

> Experimental Fluid & Launch &

Academic* . | Dats facilitios & ¢ Flight flight flight Materisis & Messurement & Propuision Space &
specislti N techniq w hani operstions structures systams systems earth sciences
Meronautical

Engineering X X X X X X X X
Astronautics X X X X X
Astronomy X
Astrophysics X X
Ceramics X X X
Ceramic

Engineering X X
Chemistry X * X X X
Chemicasl

Engineering X x X X X
Civil

Engineering X X
Electrical

Engineering X x X X X %
Electronic

Engineering x X X x
Electronics X b3 x X
Engineering

Mechanics A X X X X x
Engtneering

Physics X X X X X X
Geology X
Geophysics X
Mathematics 3 X X x x
Mechanica!

Engineering X X X X X X
Metaiturgy 4 X X
Meteorology X X
Nuclesr

Enginesring X X X X
Physics X X X X X X x




Educational Levels for Typical Aerospace Careers

Many diverse occupational choices are available in the aerospace industry. These choices reflect many different
tevels of specialized training. The following chart® categorizes the titles of a few selected aerospace occupations by
the education required for entry levei positions.

Specialized Training—specific occupational training
including high schoo!, trade and technical education,
on-the-job training, and formal study at a community

college.

Aerial Photographer
Aerospace Mechanic
Assembler

Communication Technician

Computer Technician
Drafting Technician
Fabrication Inspector
Machine Operator
Millwright

Advanced Study
Experience—graduate

experiences.

Aeronautical Engineer
Astronaut
Astronautical Engineer
Astronomer
Biomedical Enginzer
Chemist

Chief Flight Mechanic
Dirtician

Engineer
Environmental Engineer
Flight Surgeon

Modeimaker

Model

Patternmaker

Pilot

Skilled Craftsperson
Technical Mlustrator
Technician
Teletypist

Tool and Die Maker

and Specialized

study and specific work

Geographer
Geologist

Group Engineer
Industrial Engineer
Mechanical Engineer
Metallurgist
Meteorologist
Molecular Biologist
Operations Analyst
Physicist

Research Mathematician

College and University Training—training which
leads to a baccalaureate degree after four years of
study.

Architect Production [lechnician
Communicaticn Specialist Quality Control Inspector
Computer Programmer Research Technician
Data Systems Analyst Safety Engineer
Development Technician Sanitarian

Industrial Planner Science Writer
Mathematician Test Technician

Model Designer

New Careers—emerging occupations in the field.

Aerospace Telemetry Specialist
Biological Adaptations Specialist
Energy Conversion Engineer

Laser Surgery Physician

Medical Telecommunication Specialist
Nuclear Medical Technologist
Satellite Communication Engineer
Sotar Encrgy Engineer

*This chart appears in Educators’ Guide To Careers in Aerospace. This kit was prepared by the National Career

Information Center of the American Personnel

Aeronautics and Space Administration.

and Guidance Association in cooperation with the National
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Chapter Four

Steps to Scholastic Success - . .

If one hundred students were asked to describe
what it means to be successfi: in high school, one
hundred different interpretations could be reported.
Success for some would mean being: the best
athlete, the most talented, the best dressed, the most
friendly or the most studious. Students squate hiok
school suceess with ideas chosen for specific r Lsons,
all different, all important, all extremely pe .onal.

Careers in aerospace science and teck.ology
require success in higher learning. Therefore, the t:rm
“success’’ as it is used in this discussion, means that
a student is a consistent achiever in academically
challenging classes and has distinguished
himself/herself in the academic disciplines.

For some students earning good grades seems to
happen naturally, winh little expended effort. For
others, more study is required. What causes this
difference? It has been suggested that a combination
of factors seem to affect a student's scholastic
success.” The most significant factors are intelligence
and special abilities, motivation 1o succeed and
manayement of effective study methods. Chance, or
luck, als. plays a part in academic success. The
extent is not really known.

*Special thanks to Mr. Jack Becherer, who served as
a consultant for this section. Mr. Becherer is an
Assistant  Professor, Counseling at Thomas Nelson
Community College, Harapton, Va. He is a doctoral
candidate at the Coilege of William and Mary in
Wiltiamsburg, Va.

Obviously, each individual possesses different
abi'ities, skills, competencies and capabilities. Each
person is born with certain potentials. The key to
success is to identify thes: special potentials and
riake the bes. vce of them. Some people are born
with strong, t .ithy, agile bodies. If they exercise
dilige tly and train these special physical capabilities,
they may become outstanding athletes. Other people
are gifted with musical talent. They can mentally
“hear’’ and arrange musical notes cnd then translate
them into rusical compositics using instruments.
After hours of practice, they may become expert
musicians. Some stucents are born with special
intellectual capabilities. These natural abilities also
must be develope! ‘n order to produce academic
success.

Careers in aerospace demand serious consideration
of your intellectual abilities and interests. They
~equire special iulities in mathematics, science, and
technical subje *s. What schooi subjectc do you like
best? What are your strengths and weaknesses? What
examples do you hLave as evidenue of your abilities?
Grades you have earned in past courses are good
indicators of vyour abilities. Other indicators o
intellectual ability are scores on achievement and
aptitude tests. Your guidance counsclor will interpret
these scores for you. By carefully examining these
indicators, you will get an idea of your capacity to
perform. It is important to understand your special
abilities and match them with potential career fields.
Your career will be more rewarding if it challenges
you with work anpropriate to your abilities and
interests.

Your interests and abilities go hand-in-hand when
planning for potential careers, f you have a great
deal of interest in an area but little natural ability,
you will not liave the capability to perform the
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tacks with competence. Likewise, if you have the
ability wn perform but little interest in an area, you
are likelv to be unhappy with that career. Natural
ability plus an interest in a particular career will lead
to more satisfaction from your work. Interest
inventory tests have been designed to help you
become aware of areas of interest to you. You may
want to ask your guidance counselor to arrange for
you to take one of these tests.

Many extremely bright swtudents fail courses and
many students with average intelligence excell. What
accounts for this difference? Experts say it is
partially the desire to study hard. A strong desire
and intention to learn results from interest in
courses, the ahility to comprehend the maucrial and
a purpose for mastering the material. Motivation or
desire t. succeed academically supplies the energy
necessary to plan and practice routine study
procedures. It is the driving force that triggers action
- effective study habwis. Motives are among the
stronges* influences on your behavior. They affect
the amount of time and effort you are willing to
exert n order to succeed. The most powerful
motives arise from your goals and aspira.ions. For
example, if you really feel successful and happy
when you have mastered complex mathematical
equations, your cureer goal may be to become a
mathematician. You will be motivated to study and
learn basic mathematical principles. 1§ your goal is
scceptance at an fvy  lLeague coflege and that
depends upon ear. ing straight A’s, you will dedicate
yourself to efficient study patterns. If the praise of
your parents dependds upon academic success and you
want their praise, you will develop and follow study
schedules. For these reasons, students with average
intelligence and strong interests and goals usually wall
succeed in their studies. On the other hand, students
gifted with intellectual abilities. but tu.cking interest
and purpose for studying, may not be successful.

Goals and aspirations reflect how vyou picture
yourself in terms of other pecplz. They reflect your
estimate of your chances of succeeding. Past
successes and failures infiuence your goals and
aspirations. Successful academic experiences increase
confidence in your ability to succeed. They motivate
you to continue the work necessary for repeated
successes. Goal selting requires “1at you recognize
your interests and abifities. Past experiences are good
indicators of your interests and abilitics. The most
sauisfied students seem to tie their aspiraticns ciosely
to their ievels of pertormance. They set “lex HSle goals
so that changes ~.~ bhe made. These changes may

result from acquiring more information, more
seif-awareness and more maturity. Flexible and
attainable goals will prevent frustrations and
disappointments.

if your goal is to become a scientist, engneer, or
technician, you must have natural abilities, interests
and past successes in math, science and technical
subjects. Science and engineering careers require at
least a bachelor’'s degree. This implies developing
study patterns which will lead to success in college
courses.
The following questions may help you clarify
your goals and motives for pursuing a caveer in
aerospace. Snend some time thinking about these
questions.

I. Do | really enjoy studying mathematics and
science courses?

2. Do | have natural ability to succeed in those
courses?

3. Why have | considered a career in science,
engineering, of technology?

4. What special qualifications do | possess for
these kinds of jobs?

5. Do | really want to go to college?
Am | going because my friends are going?

7. Am 1 afraid that 'l disappoint my parents if
| don’t attend college?

8. Can | hangle the freedoms of college life --
no curfews or handling my own expenses?

9 Am | resgonsibie enough to complete
assigmments on time without the watchful eye
of my pzrents or teachers?

10. Can | establish short term educationa! goals
for each semester or quarter?

Tfficieat maragzment of time and study
procecares is also a significant factor in the formula
for academic success. Efficiency implies maximum
learnin~ from the Icast work. It also im,"es
organizi-ny your time into effective study patterns
that work for you. Fianning a study schedule takes
rea! effort. 1t means that you must decide upon
priorities. As you develop a study schedule, you may
find it necessary 10 give up Orf Ppostpone activities
that are fun. Imagine the amount of time you spend
watching .V., going to the mcvies, talking on the
phone or just visiing with friends. Leisure time
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auvities are impottant 1o all of us. However, they
must be scheduled i relation 1o the study schedule
A senabde  bDalance  betweea  desure  activities  and
study ncreases a s.adent’s chances of success. Your
hedule for study should become a habit Hawirg a
sel me 1o study 3 certain subect mcreases  the
fikelihood  that  yvou wall  retam  the matenal  snd
decreases the amoun’ ume that you are hkely 1o
waste. Regulanty seens o be the Key.

Titan/Centaur launches unmanned spacecraft

“‘Space iravel
will charge fife on
earth in ways that
even those who are
in the profession
cannot presently
imagine. The Space
Shuttie 18 quite 3
yohucle-o e that gots
to Farth orbet i3 lit
the more than 8
munutes. My job for
this fust laurch s

that of a member of ’ 2
the vetucle support tean. 1t's an exciting j0b and
a chatlenge. arit | love every minute of it

i1 rakes extensiee preparation academically and
3 lor of experience 0 prepare for the stronaut
program.  After tugh school | studied engineering,
math and scwerce The: 1 traet in the Ar
Force a5 3 hddwooter and et pidot. Later 1 went
through the rmlitary  test piol program amd was
guaalified to test g vesegrch  experimentsl
arrcralt

Soaxce has dways hews 3 special fascmation for
e Ghen the chance to appily for the astronau?
program came 1 ook i1 and ftelr reaily fortunate
0 e seie e

Now 1 know that i taxes a ot of harg woik
ant aff ks of people to make up 3 successtul
ace program. Ay mditary Backaround taught me
the Jdiue of Meenwcrk 1ve also learnes to ask
questions ki Row 1o ftoxt the answers Its
prtaal M beaope o vourselt amd belewe  that

yOUu can o7 wlatever s important fto you. i
YOu WOk nard arsd vou are dlways withing 1o iry

3 W RTINS
Froderwi 3 Grogory
L1 Coloset USAE
NASA Astronaut
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DAY

DAILY RECORD OF ACTIVITIES AND TIME USAGE

DATE

TIME

DESCRIPTION OF ACTIVITY

6:00 — 6:30 am,

€630 —~ 7.00 am.

—

7:00 — 7:30 a.m.

7:30 - 8:00 am,

800 ~ 8:30 am. - T
830 - 9:00 am. o - )
3:00 - 9:30 am. | S o
9:30 ~ 10:00 am. o
10:00 - 10:30 am. | T N
3030 - 11:00 am. |
T11:00 - 11:30 am. I - B - o
1130 - 12:00 am. i T
12:00 —’]2i3‘6 D.“‘\.“4 ) o S » S -
1230 - 1.00 pm T
T 100 - 1:30 pm S T i T
130 - 200 om. | - T
2}66 - 2:30‘ p.m.r o )
230 - 300 pm. e o
300 - 330 p.m. T T
330 ~ 400 pm. | T e e
I ERE Y e
430 - 500 pnm.
w smem | T R
530 - 5:00 pm.
660 - 630 pm | 7 - B
C 620 - 700 pm | . o T

700 - 750 D:m.
7230 - 800 pm.

4

300 - 830 pm.

S EEEm

330 900 cm ]

900 -~ 930 pm. |

930 - 1000 cm.
1000 - 16.30 p.m.

—_—— P,

. -

10.30 11:00 pm. |

FLANNING A SCHEDULE FOR STUDY

Betore you can plan a schedule of study., vou

_. must be aware of exactly how your time s spent.

This can be done by keeping a detared dailv record
of activities for one week. Use the following form to

. record  your

one week.

activities  and

the tmes each day

for
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Once you have recorded your daily activities for
one week, examine them. Study the activities and
the time spent on each. Classify the activities
according to type. Tnis chart will help you become
aware of the types of activities and the time you
spent on each.

WEEKLY SUMMARY OF ACTIVITIES

WEEK OF

TYPE OF ACTIVITY NUMBEH

*F HOURS SPENT ON EACH ACTIVITY

CLASSES

WGRK

STUDY

SLEEP

MEALS

RECREATION
a. INDIVIDUAL ACTIVITIES
b. SOCIAL ACTIVITIES

OTHER ACTIVITIES

Ask yourself the followirg questions as vou study
your chart

1. Uo my activities correspond with my goals?
Do | spend enough time on study?
How can ! schedule more time for study?

Which activities requic? less time?

o e wN

Which ones should be eliminated from my
schedule?

6. Am 1| spending too much time on any one
particular activity?
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Now you are aware of how your time is spent.
You are ready to organize yourself and your time. A
schedule is the Dest way to organize your time.
These steps wall help you plan a scheduie for study.
Record all fixed time commitments such as
time in classes, work schedules, church, etc.
These are activities that do not change from
week to week.

Schedule activities essential to living, such as

4. Schedule periods for study snd review.

meals, sleep, dressing, etc.

List the amount of study time needed for

each class on a daily besis.

Ask yourself:

How many hours do | need to study in order
to earn the grades ! want?

S. Schedule periods for relaxation and recreation.
Use this form to schedule your time.

STUDY SCHEDULE

T

MONDAY | TUESDAY | WEDNESDAY | THURSDAY | FRIDAY | SATURDAY | SUNDAY
| 800 - 9:00 i
9:00 - 10:00
10:00 - 11:00
11:00 - 12:00
-12.00 - 100 -
100 - 2:00 ]
2:00 — 3:00
7:“) - 4:00
4:00 - 5:00
5:00 - 6:00
6:00 — 7:00
7:00 - 8:00 o
8:00 — 9:00
“9:00 - 10:00 |
10:00 — 11:00 - ]
11:00 - 12200 |




Developing study habits means finding study tps
and developing & plan 1o use these tips. Counselors
and teachers are sources of information on wtudy
skills. Oher sources are refereace books. These books
are suguested sourtes:

HOW TO READ AND STUDY FOR SUCCESS IN
COLLEGE. 20 wedition, Maxwell H. Norman & Enid
§. Kass Norman INew York: Holt, Rinehart, and
Winstan, 19761

HOW TO STUDY., 6t oitign Thomas F. Snaton
{Distributor: How 1o Swde, PO, Box B33
Montoomery, AL 36108, 19271

STUDENT s GUIDES YO EFFECTIVE STUDY,
William F. Brown. (Ediective Study Mageriahs, PO
Box 803 San Marcos, TX., 19701

Rermwmber  the oo todae - of
enpugh - you o MUt aactice
produte scholastic suceess!

study  tips s onnt
them o order 10

Thos  publcacd. 5 net deggned 1o wach study
skills.  Howeyer, the totiowing 1ips are suggssted 1o
acuuantt yan wath some pos and sategies aval le
oy o

Bi, . omic enging inle? investigation

STUDY HABITS FOR THE STUDENY
The Physical Setting for Study:

The physical setting for swudy aflects concentration.
A good room for study makes 1 easty  to siart
studying and helps  concentration. Here are  some
points which may help

tooLocate a2 good study desk or table located in
an area away from distractions,

See that your 100y area s well hghted:

Study by vourself most of the time:
¥eep study matenals and books near at hand:

Make  ethicient
schoal.

use of studv periods during

Planning Your Tune for Swudy:

Plaraing, or  budgetng,  your  study  time s very
inprartant. It s wssennial onot to fall betung Once
you dall beband, oy s very bard to caich up because
there 1% always new work to be done This as true
o all sulpects but panticubarly so of mathernatics,




science and foreign language. Here are some points
to remember in planning your study time:

I. Make and keep a study schedule;
2. Budget your study time;

3. Use ‘‘odd moments’ for studying-take
advantage of brief times during the school
day or en route to school.

Better Listening and Note-taking:

In schcol, as well as out of school, listening is very
important. Good listening is an active process. The
good listener is constantly thinking, evaluating, and
drawing conclusions. In school, be alert to important
ideas which are discussed in class. Your teachers and
classmates will present material and explanations
which ycu may not find in your textbooks. No one
else can listen for you. Improving your listening
habits and skills will improve all of your school
work.

Here are some aids that will help you to train
yourself to listen better:

1. While listening, look for main ideas;
2. While listening, take notes;

Revise notes later to clear up points, and fix
the material more firmly in your mind for
future use.

Preview:

1. Read over the title for the chapter. From the
title try to get an idea of what the chapter
will be about.

2. Look over the section headings.
Read the “irst and last paragraphs of the
assignment.

4. Study the pictorial aids:

pictures

. tables

maps
. charts
outlines

*a0oe

5. Take an inventory-ask yourself, “What do |
know about the chapter?”

Previewing is important. It will save you time
because it prepares you for bewter understanding and

faster reading. It will also help you remember better.
Reading the Assignment:

Reading an assignment requires uctive thinking. What
you derive from your reading depends largely on
what you bring to it. Good reading requires interest,
knowledge, and curiosity. For good reading:

I. Make up questions suggested by the main
headings. Turn chapter headings and
sub-headings into questions.

2. Read to answer your questions. As you read,
watch for the answers to the questions you
have raised. It means reading al' the material
required by your assignment, but you should
be looking for your answers as you read.

3. Check vyour understanding by reciting the
answers. After finding the answer to vyour
question, repeat it to yourself. Stop reading
at the end of each sect'on, take time out,
and repeat in your own words the answers to
your question.

4. Re-read when necessary to clarify any ideas
of which you are unsure.

Note-taking:

I. Jot down the key words and phrases in a
preliminary outline. These notes are for your
personal use, and should be heipful to you.
Notes will not supply all the information in
detail, but they will give you a picture in
outline form. When taking notes, keep these
points in mind:

a. Use your own words whenever possible

b. Confine your notes on a chapter to one
side of a notebook sheet, if possible.

¢. Look over your notes a day or so after
taking them. If they lack clarity, and
are cluttered or poorly crganized, revise them.

2. Underline key words and phrases. If you own
the book, you may prefer to underline key
words and phrases in the book.

3. Make diagrams to clarify ideas, whenever this
seems necessary of appears to be helpful.

Remembering:

I. Find an interest in what you are studying.
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2. Hava a clearcut grasp of the basic ideas.
Clear understanding is necessary for good
remembering.

3. Learn by wholes. Before you begin to study,
kno'nw what the author’s main theme is, and
how the main ideas are related. Then study
the parts, the details which support the
principal ideas.

4. Use more of your time in reciting than in
re-reading. Reciting helps you to remember
better than re-reading, because it forces you
to think harder, as you try to recall what
you have learned.

S. Spot the key words and phrases. They will
help you remember the ideas for which they
stand.

6. Use as many of your senses in as many ways
as possible Try reading. reciting, writing out
the answer, or sketching cdiagrams where
appropriate.

7. Distribute vyour practice in learning over
several study periods. You will remember more
of an assignment if you divide your learning
of any subject over two or more separate
periods of moderate length.

8. Learn for the future. f you memorize
something only well enough to pass an
examination, you will probably forget it
quickly. If a fact or idea is worth fearnng at
all, it is worth retaining. You shoule overlearn
to compensate for the “curve of forgetting.”

9. Try to use what you learn. You tend to
remember the things which you put to use.
You might explain a lesson to someone, use a
new idea during a discussion, try to relate
new facts or concepts to ideas already studied
in the same subject, in other subjects, in
conversations, and n your Own  personal
experie_ce.

Taking Examinations:

Your best preparation for examinations is regular,
day-py-day study. You should set some time aside
tor periodic review; at least one hour for each
subiect per week should consist of review.

Here are some aids i preparing for examinations:

I. Plan a definite examination study schedule

and stick to it.

Prepare and study a master outline of the
subject. The master outline is a condensed
version of all your notes on lectures,
discussions, and readings.

Try to make up an exam for each courie in
which you expect to be tested. Then (ake it,
check it. Be serious about it.

Pay special attention to troublesome points.

Get a good night's sleep before the
examination.

Study Helps: Five Sources of Information

Use your own resources as much as possible.

a. Get in the habit of relying on yourself.
Do not lean on others any more than
necessary. But know when and whom to
ask for help.

b. Take an active interest in your studies.

Use initiative when studying. Do some
extra reading, whether or not it is
assigned. Be alert for current events which
may have a bearing on what you are
studying.

d. Prepare carefully for class. Carry out the
required assignments and master them. Do
not let yourself fali behind.

e. Participate actively in class. Enter into
discussion. 1f there is something you do
not wunderstand, ask questions. Listen
attentively and take notes dur-ing class.

Master your textbook. After yourself, your
textbook 15 your most important study help.
Get thoroughly acquainted with it.

Learn from other students. Listen actively to
what your fellow students have to say during
class discussions, recitations, question periods,
and when they report on books read or
projects undertaken. You may not agree with
what they say., this in itself contributes to
learning.

Talk over with your teacher any guesiions
vott have corcerning your work. When a
question comes up about your work which
you cannot answer, do not let the matter
drop. Ask the question in class. 1f the answer
given in class does not satisfy ycu, make an
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Advanced propetiers improve fusl consumation

aopomtment with your teacher 1o discuss the
matter further

Beowse in the library. Browsing in the hibvary
means read ng here and there ano books and
magazines. You can browse for recreation or
for study purposes. Browsing for information
should be systematized and purposeful. You
browse for anformation on 3 specic topir of
to enlarge your background and Knowledge of
a parbcular subject

Same ot the tools i the school library and 0 e
mitsie bibrary which vou should becomo familiar wath
are

oy Decimal System

Card catalogue Microfiche

Encyclopedia . d o8 supplements

Aeader’s guwle 1w Penorboal Literature
Library ot Congress Dlassit ation System
Indexes and Abstracts

Read Faster:

A problem which faces students i planning study
tme i3 the periods which can be set aside for that
purpose. - Reading faster (while keeping the level of
comprebension tught can be a great asset.

To be an efficient reader you must be a flexible
reader. This mears that you must realize that you
cannot read eve cthing 3t the same rate. You need
1o read rechnical ovooks, o thoughtprovoring essays
more slowly in order to think them through. Other
matera’ - may o berovered more rapidiy. Ser your
pace oo accprdance with the material 10 be covered.
1t vou plan to increase yJour speed, set reasonable
goals. 1 vou st too unho g al o yourself ar
first, you may so 0 become discouraged and give up
altogether.

Spell Correctly:

Misspelled words will lower grades. Your best friend
o the dicuonary.




“f was motivated
to pursue 8 career in
aeronauticyl enygl-
neering from the
time | wae 9 or 10
While 1 camnor éx
plain what was the
original stimidus. 1
do remember visiting
the iocal airport in
Springfield, Hinois
on Sunday after
noony wheon the
arrival _of the mail
olape was 3 big occasion. It came 3l the wav
from St Lows a hundred mides away. 1 orecall st
the age of 15 or 18 | hitchhiked there. and slept
it a vorn field an vrder to attend & big air show
at Lambert Field There was never any hesitation
about what | owanted 1o do oor what 1 wanled 1o
Study i college. Today, f 1 were to coursel
high = school studerts  who o are  interested  in
aecospace. 1 would advise _them 1o spend enough
time i ocollege, probably at least five years. and
arn not ondy the  techvical disciphines, but afso
how to write, how o spesk, and how 1o present
one’s self and ope’s meterial, to addition, {
would suggest that they pursue a5 many. courses
i1 svstems engineering as possible. and be sure to
achude courses o dala processng  and cormpuler
applications. o gt of my carser, | have obiserved
that the people that move ahead fastest wers not
nacessardy  the very  best technical people. hut
those who hod adequate technical skills combmed
with the various comimuneations skils that are
reguired a0 today s society.

in the years heyond 2000 | predict that
aerospace  engineers will be desigomg, testing vl
aperationlarge  supersonic transports - ad owall
probabily - be  designing  hypersonic transports. to

fiy st Mach 4 or 5 {four or five times the speed
of soundl. ty adgition, there may within 70 or
s0 years be intercontinental ballistic  vehicles
cacrying  people from  Washington to  Sydney,
Australia in an hour or less. There will certainly
be manned communities in space, factories in
space, o serious  develppment  work in
interplanetary  travel.  Astronauts will be landing
on Mars ano maybe some of the mopons of
dupiter.”

Jdames 5. Martin, Jr.

Yice President and General Manager

of Marun Marietta’s Baltimore Division,

and former Viking Project Manager for NASA

<
Wind-driven turbimnes produce electrical power




Build Vocabulary:

Vocabulary building is necessary in all subject areas.
The specialized vocabularies necessary to the
understanding of science, social studies, math, foreign
language, and English are your responsibility. You
can reserve a special place in your notebook for
definitions which are necessary in each subject.
Another approach is that of keeping “‘vocabulary
cards;” put the word on one side and the definition
on the other side of & small index card. You can
use ditferent colors for different subjects, and keep
the cards in a file box for handy reference and
study.

Solve Mathematics and Science

Problems Efficiently:

Math and science problems require a different kind
of reading, with more attention to details. Here are
some pointers that may help you:

I. Find the question and state it in your own
words,

2. Determine what process or formulas you need;

3. List the facts and figures required to answer
the question;

4. Estimate your answer;

5. Check your answer; compare it with your
estimate.

Skimming:
You skim a page or paragraph by moving your eyes
rapidly over the material in search of specific

information. Headings. topic sentences, key words,
and guide words can help you.

IMPROVING RATE AND COMPREHENSION

I. Read ree arly: Practice is extremel
important. read as much as you can. Practice
at least half an hour a day, more if possible.

2. Begin with easy material. At the outset read
material with a familiar vocabulary and ideas
that can be grasped without effort. Get the
feeling of moving along the lines of print
quickly and comfortably. Begin with
fictionized biography, science fiction,
adventure siories, or other materials high in
interest value to you.

3. Work toward more difficult materials. When
you begin to see progress, step up to the

10.

1.

next level of difficulty. Read news magazines
and nonfiction on topics of current
importance. Eventually you will work to your
rate on all types of reading. As soon as
possible, turn your attention to vyour
textbooks, etc.

Understand what you read. Rate is determined
primarily by the ability to comprehend. Read
aggressively to answer questions. Before you
start, turn the title into a question and keep
asking, “What is the answer? What is the
author saying?” Go in with a question; come
out with an answer.

Determine your purpose before you begin.
Decide why you are reading the particular
selection and estimate its difficulty. Then set
yourself to read at your most efficient rate in
terms of these factors.

Reduce vocalization in all silent reading.
Resolve to get the point by thinking the
meaning, not by saying the words. Press to
read faster than the top speed at which
words can be pronounced.

Read under progressive pressure. During
practice, read as rapidly as you can without
jeopardizing comprehension. Read as if you
were to take a quiz in 10 minutes and hadn't
studied the lesson.

Iimprove your vocabulary. Strange words
interfere with understanding. Since speed is a
function of understanding, you will profit
with a systematic attempt to increase your
word knowledge.

Increase your store of knowledge. Intelligent
reading requires more than a mere knowledge
of what the word means. The more you
know about a subject, the better and faster
you can read it.

Don’t make a fetish of speed. Slow down as
ths occasion demands. Experts use many
speeds, not just one.

Be pers._tent. There is no magic formula to
show you how to double your rate overnight.
Pressing 1> read faster and answer questions
may be fatiguing at first. For a tire you
may even seem to be more inefficient than
before. But keep at it. Use any free time for
additional practice. With a little persistence,
more “ffective reading will become habitual,
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Chapter Five

Career Choices . . . Eliminate Chance

It is generally "gccepted that at different stages
during Jife most of us will make decisions about full
time employment. Qur society is based upon the
Puritan work ethic which implies that adults are
expected tu be productive members 0’ society. Their
productivity is based upon full time, permanent
employment. Even small children refer to the time
when they will go to work. They seem to realize
that they will be evrocted to work once they reach
adulthood, Think back to the times when adults
posed the question to you, “‘What do you want to
be when you grow up?’’ What were your answers to
this question? Listen to kindergarten and early
elementary school children as they project themselves
into the future. Little girls typically imagine
themselves as nurses, teachers, movie stars oOr
mommies. Little boys fantasize about working as
firemen, truck drivers, policemen, spacemen or
football players. Their play activities reflect their
work fantasies, preferences and aspirations. Have your
career aspirations changed since you were in
elementary school? Usually as people mature, their
career qoals change. Your career goals as an
adolescent are probably different from those during
your childhood. 1t is highly probable that these goals
will be modified during your adult years. There are
many theories which attempt to explain people's
typical behaviors during the process of making
decisions about careers.

These theories are demonstrated by the decision
making processes of the people in your life. Ask
your parents, neighbors, teachers and others how
they selected their first permanent job. Some of
these people might respend by stating that they just
drifted into the field by a cident. Their decisions
were based on chance. Others might admit that their
first job was the only one available for someone

with their background and living in that location.
Others might complain of basing their decisions on
inadequate or incorrect information available to them.
Other people you survey might reflect for a moment
and state that they chose the type of job they
always dreamed about. 1t offered them status,
prestige or financial rewards which were important to
them. Or they chose a job because they wanted to
2xpress themselves in creative ways through music,
art or writing, for example. They may have wanted
a job helping or assisting others. They characterize
their jobs as fitting their needs, personalities and
interasts. They carefully selected the jobs and
thoroughly planned a route to acquire the necessary
training to enter the chosen field. Some might say
that they elected to follow in their father's, mother’s
or some admired person’s footsteps. And finally,
some might acknowledge that their jobs were
reflections of the expectatinn: of their parents. They
feit pressured to succeed in careers chosen for them
by their families.

Have vyou ever wonder:d what factors will
influence your career decisions? Some of you may have
formed career aspirations which are idealistic and
inappropriate. These goals may be based on
information learned from watching fictional characters
on the television or in the movies. Some of you
have deveioped realistic and appropriate career
objectives. You have considered your intelligence and
special abilities; the values you have lrarned from
your families and friends; the social and economic
situation of your family; your past work experiences
and other occupational information.

It appzars 'nat determinants of yotrr occupational
aspirations nclude combinations of interrelated
factors The mixture of these factors differs from
oerson to person, depending upon social  and
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economic backgrounds, as; well as inherited traits.

Factors that will afféct your career choices
include vyour per -nal experiences in your home
environment wit' sur family members. The values
and attitudes transmitted to you from your family
are extrumely important to your career development.
Yau may not even be aware of them. You probably
accept them as ways of life without questioning
them. Basic attitudes toward work are learned in the
home. Take a mo.nent and consider your answers to
these questicns:

Do your parents value productivity?

Do they tend to believe that any job s
acceptable as long as it pays a good salary?

Do vyour parents appreciate an education or do
they think school is a waste of time?

Do they encourage you to express your dreams,
fears ant concerns about future jobs?

Are there books and magazines in your home for
you to read about ditferent types of careers? Do
you read them?

Do vyour parents encourage you to explore
rnon-traditional jobs whick in the past were
characteristic of only one sex o- race?

Have your parents taken you to visit where they
work? Have tisey explained what tasks are required
of them?

Answers to ¢iese guestions will expose your ideas of
how vyou think vyour family views the process of
career development. Your answers will ofter hints
about how well you are progresting towarus
satisfying career choices. The support of your familv
and the resources available to you for your training
are crucial to vyour career plans. The social and
economic status of your family influences the types
of occupations with which you become acquainted.
Different social classes encourage different
expectations, values and aspirations. The life styles of
the people living in the same community and
aitending the same schools also influence your
outlooks, motives and actions. If most of ‘vour
friends plan to Jttend college, you are likely to
attend college also. 1 most of them seeh jobs
fcilowing graduation from high school, you may be
inclined to foin them.

Parsenal  characteristics such as your intelligence,
Fhysicai at.nibutes, sex and your own appraisal of
youw abiities. aptitudes and interests are interrelated

with environmental factors. Social factors sich as
your citizenship, religion and race frequently are
related to the process of selecting occupational
choices. Tne prosperity of the flocal and national
economy, the state of technological advancement and
the political situation of the nation, including war
time conditions, affect your attitudes and chances of
obtaining the jobs you aspire to enter.

Some experts® believe that you are attracted to
vocational preferences !ecause they are a means for
you to exporess your ideas about the kind of person
you believe you ere. The occupations you select are
based upon how you picture yourself performing tne
requirements of the jobs. Occupational choices then
are one means of implementing your seff-concept.
Your self-concept s your picture of the kind of
person you are, your views of how you relate to
others and your ideas of how you behave in certain
situations. Your satisfaction in a job may be related
to the degree to which your szif-concept fits the
vole requirements of the job. The following questiots
may nelp you clarify your ideas about yourself in
relation to work assignments.

Do you see yo. >If typically working alone or
with other people?

Do vyou ncture yourself working with things,
ideas, or people?

Do you tend to be inquisitive and scholarly or
intuitive and imaginative?

Do vyou prefer solving problems using orderly
scientific and mathematical proc~dures or are you
more nonconforming and ‘mpulsive in your methods?

Do you aspire to a job allowing you to be an
aggrrssive leader or a conforming f..@  2r? Neither
of these positions is good or ba shey  mere
represent your particular preference.

Do you prefer structured work situations or oc
you want to be free to establish your own time
schedules and .vork objectives?

0o vyou feel most comfortable with work
assignments which are repetitive and routine or do
you enjoy a variety of different responsibilities?

*Reprinted with permission from Caroer Development:
Self-Concept Theory, Copyright @ 1963 by College
Entrance Examination Board, New York.
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Are your abalities more clenical, more verbal,
more analyucal, more social or more artistic?

Caretully examine your 1e5ponses 10 these Guestions.
You may wani some assistance from your guidance
counselor, Your counselor can assist you i further
exploring your votational seifconceps, clanfying 1 and
chevking 11 agamnst the reaity o vour personal
expereaces, test resuits and perceplions about you from
others, 1t s gererally accepind that 3 person can enjoy a
vade vatwety of jobs and that § specific job can attract a
vatiety of personalily Types

The process of formng 3 seif-concept i relation
1o a cvaresr 4 a continuous process of observing
yourselt  and your environment. §1 involves a2 phage
known as  seif differentation” which means that
you notice  differences betwesn yoursed? and  others.
You begn 1o ask the guestion, "What am 1 Hike?”
The phase referred 1o as Tweavtation” occurs at
abput the same tme a5 self-differentiation.

Ahitude chambers expose sircraft engines 10 2 variety of flight conditions

During the phase of identification, you become
aware of similanties existing between you and the
parent of the same sex. U you are a male, you
usually attemps to be like your father. Typically, the
male child associates “maleness” wath  occupations
because most of the men in his life leave home, go
10 work, and when fthey return home they talk
about work. The young boy sees men come to his
home 10 connection with work. They may be
electnicians, meter teaders, plumbers, furniture rmovers
or salesmen. The boy discovers that he can resembie
a number of males, assume a wvariety of masculine
roles and choose an octupational role based on what
appesls 1o tm.

Little gurls tend to select occupations similar 1o
those chosen by females who are important to them.
Especially in the past, the female child was exposed
to female role models who most often worked in
the home. 11 their mothers left home 1o go to work,
they fended to za!}g fess about their work at home
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variety of traditional and nontraditional occupational
roles. Females will engage more in engineering and
similar careers and males will feel more comfortable
becoming nurses or other roles typicaily dominated
by females.

Role-playing behaviors accompany the
identification phase. Watch children as they play.
You will notice that they pattern their behaviors
sfter adults who ave important to them. In their
imaginations and behaviors they perform as they
“see” adults perform. Through role-playing you “tried
out” a role to see if it matched your vocational
seifconcept. You may have discovered new things
about yourself. You may have decided that the role
was uncongenial and so you chose another
occupationsl ro'e to explore.

Adolescents also aspire to pattern themseives after
admired adults. As an adolescent, you are viewed as
being in the process of investigating the world
around you, exploring the roles you are expected to
play and considering the career opportunities which
will altow you to express your celf-concept. During
adolescence., your selfconc.pt is clarified and
modified. Experiences not specifically vocational exert
influences on your career choices. You are expected
to begin to formulate ideas about work appropr:ate
to yourself. You are forming tentative choices about
careers. These tentative choices require your
commitment to a type of 2ducation or training
which will lead toward some specific occupational

goal.

Reality testing follows role playing. This phase
strengthens or modifies self-concepts and confirms or
contradicts the possibility of transiating self-concepts
into occupational roles. Many opportunities for
reality testing exist. For example, the individual with
successful experiences assemblying model airplanes
may one day become a structural analyst assigned
to an advancecd aircraft. Successful experiences with

algebra and physics may reinforce a student’s
interests in mechanical engineering which were
motivated through admirdtion of an adult. Th
student who ¢ °.ys serving as president of the senior
class may be inclined towerds a managerial position
a5 2 -voject manag.. for an aerospace industry. The
cooperative education student who spends a semester
in a research lab -atory may discover that this type
of work is not rewarding and may decide to select a
different career.

The translaiion of self-concepts into occupational
roles proceeds in seversl hypothesized ways or
combinations of ways. The first is identification with
an adult of significance to you. fou see yourself as
similar to this “important” person because you want
to be like this individual. You create a picture of
the occupation of that person based on how you
perceive the person. You select a similar career. Your
perceptions may have been misleading. If so, your
career selection may not be suitable for you.
Experiences created by chance may lead you to
discover & vocationsl role congenial with vour
seifconcept. Sometimes the awareness that you
nossess qualities important to a certain field may
lead you to fully explore occupations in that field.
This process of awareness occurs in steps. For
example, you earn A's in advanced algebra and
consequently register for physics in the junior year
of high school. Good progress in physics encourages
vou to believe that you possess mathematical and
scientific  abilities. You pursue your interests in
science and build upon your analytical abilities. Once
in college, you discover that a career as a solid-state
physicist seems appealing to you.

implementing your self-concept is the final step
in this process. The entry level position you accept
represents the conversion of your self-concept into a
vocational reality. Individualc who see themselves in
positive terms continue to expand their career
options. Individuals with poor self-concepts tend to
lack confidence in themselves and limit their
possibilities.

Hopefully your career decisions will be based on
adequate information 3bout vyourself and occupations.
You are more in control of your decisions if you
are aware of the factors influencing those decisions.
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““Space i5s our
most exciting fron.
tier. Trying to
understand it
stretches Sur ounds,
and physicatly
reaching out for it
stretches our techno-
fogy. 1 spent the first
part of my profes
sionat life doing the
former as an astron-
omer, 1 am now for
tunate to be doing the latter as an astronaut,

When 1 started studying astronomy, there was
no such thing as space flight, except in fiction.
Rockets were just probing the outer reaches of
the earth’s atmosphere - the edge of space. Now
i ook forward to helping persopally bring new,
more powerful astronomical  instruments mnto
space, o expand further man’s  astronomical
horizons. This s only a small part of our work
in the space program, however. Our activities in
the future are going to expand beyond launching
sateflites and carrying outl experimenis. We will
tearn how 1o build in space, how to work there,
ard how to live there

As an astronaut, [ work even more closely
with aprospace  engineers than when | was an
astronomer. We will be flying the most complex
space wvehicle ever huilt, and learning how all its
parts work and how to use it effectively s an
exciting  challenge. The seose of teamwork 1§
tremendous.  and  every  space  flight  depends
critically on the work of thousands of workers
on the groumi, people who come from 3l types
of technival backgrounds

Astronauts are no fonger science Ffiction, and
many young people ask me how they can
sacome one. Only & small number of people are
currently selected for astronaut training. However,

{ believe that the next generation will see an
explosion in the uses of space and conseguently
in the number of people who go up there and in
the variety of backgrounds that are represented.
The people who succeed in getting intc space
will be those who, in addition to being experts
in their own technical fields, have taken the time
to learn as much as possible aboul the space
program and have been perceptive enough 10 see
how it nught relate to rtheir special interests.
Looking out for ways to use results from the
space program on the ground can eventually lead
to new projects in space and to  Hight
opportunities for the people involved.

As we make the transition from 3 global to a
cosmic civilieation, the most important  things
required from people are knowledge, initiative,
courage and imagination.”

Jeffrey Hotfman, PHD.
NASA Space Shuttie Astronaut
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Facing the Aerospace Challenge

Great opportunities lie ahead in science and aerospace research and
development. Today's dreams are predicted to become tomorrow's realities.
We are on the threshold of exciting and challenging ventures. Pharmaceutical
and high technology firms await the advantages of weightless orbiting
conditions to simplify the manufacturing processes of enzymes, vaccines,
single crystal semiconductors and metal alioys that cannot be formed in
Earth's gravity. Oil, gas and engineering firms look forward to inventurying
Earth’s resources using sensors in space. Large gossamer structures constructed
in space by remotely controlled devices will fully exploit the space
environment. Unmanned exploration of the solar system will continue.
Aerospace technology will continue to tackle two of the most serious issues
facing the world -- energy supply and environmental protection. Commercial
aviation will enjoy the benefits of the next generation of transport aircraft,
designed for fuel efficiency and emissions control. Lightweight materials,
gas-turbine engines, microprocessors and high energy batteries will lead to
significant reductions in fuel consumption and will lead to energy
self-sufticiency. Advanced technology will assist in developing new ground
transportation systems to shift commuters away from private automobiles and
towards public automated transportation. To help maintain the strength of
the United States and other nations, air-to-air missiles, electro-optical systems,
and air defense systems will continue as areas of special consideration. As
you become aware of the many career choices available to you, you may
want to consider the opportunities for career development in space science,
engineering and technology. The future belongs to you! Your contributions to
the future will depend upon the preparation you pursue today.
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APPENDIX A:

Suggested Activities for

Career Educators

This section® contains a series of suogested
activities designed for counselors, teachers anc other
career educators to use with students exploring
careers in the field of aerospace. Included are
specific guidelines for program design and the
resources that can be collected and used in the
school.

CAREER CONSULTANTS

Within each community resides a reservoir of
career resource people waiting to be tapped by the
career counselors in the schools. These career
consultants can be powerful motivational models for
high school students. They are imndividuals who live
in the community and who are employed in the
aerospace industry or in refated occupations. These
aerospace practioners represent real life examples of
those who are engaged in the aerospace effort. The
industry as exemplified by their lives becomes real to
the students and not just information gathered by
reading pages of occupational handbooks. The
involvement of these people in informational guidance
services will contribute to a greater understanding of
the role of aerospace in our nation.

*This material has been adapted from a kit entitled
“Educators’ Guide to Careers in Aerospace.”” The kit
was designed and developed by the National Career
Information Center of the American Personnel and
Guidance Association in cooperation with NASA,
March 1976.

INFORMATION CAREER CONSULTANTS PROVIDE

Career consultants can provide accurate, current
and relevant information regarding all aspects of their
occupations. It is beneficial if the presentation to
groups includes the following elements:

® Emphasis on the interdependence of
occupations within the aerospace team. The
consultant or counselor may present a
horizontal and vertical lattice of jobs at
different levels of responsibility and with
different education requirements. The
consultants can then locate their own
specialty and talk about their careers relative
to others.

® Discussion ol the typical situations or
problems presented by their occupations, the
tools or knowi~rge necessary, etc.

¢ Role-playing 01 some typical
encounter in their work.

situations they

® Definition of the characteristics of the people
they serve and the individuals with whom
they work.

® Discussion of the effect which change and
automation have had on their work.

® Discussion of how one advances or moves to
other occupations within the particular career
cluster.

® Description of the greatest personal
satisfaction and the most serious frustration in

the work.
® Discussion of the immediate employment
situation in the career fields and project
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trends which may have bearing on future
entry.

® Review the different routes, occupationally
and educationally, one might take to get into
the particular career, including licensing,
certification and other special requiremants.

® Avoidance of any emphasis on occupation
conditions such as salary, fringe benefits, etc.,
as these can be more appropriately discussed
during a personal interview or meeting.

® Allowance of time for relevant questions by
student participants.

SUGGESTED FORMAT FOR PRESENTATIONS

Arrange to record each career program, with the
consent of the consultant. Then relevant sessions will
be available for playback to other student groups.
Each new tape adds to the school’s library of local
career information.

Small group sessions involving the career
consultantis), 10 to 12 students and the counselor
are most desirable. Full utilization of these valuable
human resources means more than a once-a-year
program which offers students only a token
opportunity to relate to representatives in the career
cluster.

An ongoing career consultant project with
bi-weekly or monthly programs will result in the
following benefits: (1) students will be exposed to
more workers, (2) repeat programs will permit small
groups and more meaningful dialogue between
students and consultant, {3) external pressure (peer
and parental}) to confer with certain consultants will
be reduced if a broad offering of workers
representing the entire career cluster are presented
and (4) counselor participation will be increased.

Ideally, the group interaction with career
consultants might lead to additional informational
experiences such as field visitations, personal
odservation/interviews and possibly real work
experiences of a part-time, summer or work-study
nature. Observation and related experiences provide
the added information which assists the student in
making a career decision.

FOLLOW-UP BY THE CAREER EDUCATOR

Counselors and teachers are encouraged to hold
follow-up sessions with students to: {1} answer any
post-experience Questions, {2) assist students in
identifying additional sources of information, (3) plan
an extended informational experience or (4) engage
in a direct planning activity (e.g., application to a
training program).

These questions will provide a framework for the
follow-up sessions.

® fNoes aerospace include more than just
“space” related jobs? How might the role of
the scientist be tied to aerospace? Name some
of the engineering Sspeciaities involved in
aerospace. Name some of the many ways
computer science might be used in the
aerospace industry.

® Why are agerospace vehicles the product of a
“team’’ of skilled workers?

® Discuss the educational background/typical
training routes of several of the aerospace
careers listed on the career chart.

® What are the implications of aerospace
spinoffs or other career fields such as
medicine, meteorotogy, environmental science,
etc.

CAREER CHARTS

The development of career charts will provide
visual representations of the group discussions. Use
the blackboard or large tablets to list aerospace
occupations supplied by the group. Many occupations
will fit into more than one grouping on the career
chart. Repetition of the occupations is encouraged.
Career charts can be set up in several ways. Consider
the following:
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SETTING -- List careers by the setting in which the people work.

RELATED
AEROSPACE OCCUPATIONS
INDUSTRY AEROSPACE IN SCIENCE,
WORKERS WORKERS AVIATION AND
(NON-GOVERNMENT) (NASA, FAA, etc.) ENGINEERING OTHER
Tool and Diemaker Astronaut Air Traffic Meteorologist
Industrial Engineer Launch Technician Controller

FILL IN AS MANY AS POSSIBLE

TRAINING LEVEL -- List careers by the training required to enter the occupation.

SPECIALIZED TRAINING

OCCUPATIONAL TRAINING

AT HIGH SCHOOL

TRADE AND TECHNICAL SCHOOL

ADVANCED STUDY

COLLEGE AND UNIVERSITY SPECIALIZED EXPER.

ON-THE-JOB TRAINING 4 YEAR GRADUATE WORK

COMMUNITY COLLEGE Baccalaureate Program WORK EXPERIENCE

Pilot Mathematician Astronaut

Technician Quality Control Flight Surgeon
Inspector Astronomer

CAREER RELATIONSHIPS -

List related occupations that are affected by aerospace endeavors.

SCIENCE HEALTH & MEDICINE MANUFACTURING TRANSPORTATION
Geologist Physician Industrial Topographer
Engineer

FILL IN AS MANY AS POSSIBLE
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DESIGNING AN AEROSPACE CAREER GUIDANCE EXHIBIT

Onee the career lists have been generated by the
students display boards can be designed. The bulletin
boards and display cases m the career resource center
of i the halls can serve as focal points for
aerpspace career information,

Many weekly news magazmes and  periodicals
from scientific, governmental and  businessiraostrial
soufces will  have  pictures of  America’s  aerospace
endeavors. {Related posters and other materials can
be obtained from the airbnes and other aviation
widustries.t Do noat over empnasize  the  astronaut
carpers.  Rather, look for general mctures of  the
scientists, engineers, techmciars, computer specialists

Computer magic “‘checks sut” Shuttle systems

and others from the chart of typicsl
cargers.

Keap in mind that cargers in aerospace encompass
more than aerpspace careers and that persors can
enter this field from a vaniety of training routes.

Use bulletin boards to refer .ludents to career
information materials in the guidance office, lbrary
or career resource center. Student volunteers and
career ¢lubs are viable candidates to assist o the
design  and development of career information
displays.

All exhibits will become old” in a few weeks,
Change the exhibit every few weeks by designing
similar displays for other career fields.

aerospace
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APPENDIX B:

Accredited Programs

in Engineering/Engineering Technology *

Accreditation Board for Engineering and
Technology, Inc., 345 East 47th St., New York,
N.Y. 10017, is the accrediting authority for
engineering and engineering technology programs
offered by educational institutions in the United
States. This board compiles a listing of the
institutions which offer programs leading to degrees
tiv engineering or engineering technology.

The first listing which follows reflects the names
of colleges and universities which award baccalaureate
degrees in engineering. Their specific engineering
programs are indicated.

The second listing refers to institutions offering
associate and/or baccalaureate degrees in engineering
technology. Specific programs are indicated for these
institutions also. The following categories of
institutions are included in this listing: technical
institutes, junior/community colleges, colleges of
technology, polytechnic colleges, divisions of colleges
and universities and proprietary schools ooverated by
individuals or corporations.

See explanatory notes for an explanation of
abbreviations.

“These two lists of accredited institutions are printed
with the permission of Accreditation Board for
Engineering and Technology, Inc. These lists are
updated regularly. Therefore, interested individuals
should contact the Accreditation Board or the
educational institution for specific information.

EXPLANATGRY NOTES

Aeron.—
Aerosp.—
Agric.—
Arch.—
Astron.—
Biol.—
Chem. —
Civ.—
Elect.—
Engrg.—
Geo.—
Ind.—
Manu.—~
[Aat.—
Mech.—
Metall.—
Mgmt.—
Nuc.—

Aeronautical
Aerospace
Agricultural
Architectural
Astronautical
Biclogical
Chemical
Civil
Electrical
Engineering
Geological
Industrial
Manufacturing
Materials
Mechanical
Metallurgical
Management
Nuclear
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AIR FCRCE INSTITUTE OF TECHNOLOGY
Wright-Patterson Air Force Base, Ohi.

AKRON, UNIVERSITY OF
Akron, Ohio

ALABAMA IN BIRMINGHAM, UNIVERSITY OF
Birmingham, Alabama

ALABAMA IN HUNTSVILLE, UNIVERSITY OF
Huntswille, Alabama

ALABAMA, UNIVERSITY OF
University, Alabama

ALASKA, UNIVERSITY OF
Fairbanks, Alaska

ALFRED UNIVERSITY, NEW YORK STATE
COLLEGE OF CERAMICS AT
Alfrecd, New York

ARIZONA STATE UNIVERSITY

Tempe, Arizona

ARIZONA, UNIVERSITY OF
Tucson, Arizona

ARKANSAS STATE UNIVERSITY
State University, Arkansas

ARKANSAS, UNIVERSITY OF
Fayetteville, Arkansas

AUBLRN UNIVERSITY
Auburn, Alabama

COLLEGES AWARDING BACCALAUREATE
DEGREES IN ENGINEERING

Aeron.

X

Chem.

Civ.

Elec.

Ind.

»

Nuc.

Other

Astron.
System

Engineering

Aerospace
Metail.
Mineral

Geo.
Mining

Ceramic
Ceramic Science
Glass Science

Engrg. Mech.
Engr; Science
Aer .. .

Agioo _

Geo.

Metal

Mining

Agric.

Agric.
Engrg. Sci.
Aerosn e
AWN )

Mat.

-



L01

Aeron.

BOSTON UNIVERSITY
oston, Massachusetts

BRADLEY UNIVERSITY
Feornia, Hhinos

BRAIDGEPORT, UNIVERSITY OF
Bridgeport, Connccticut
B8HIGHAM YOUNG UNIVERSITY
Provo, Utah

BAOWN UNIVERSITY
Providence, Rhode Island

BUCKNELL UNIVERSITY
Lawishuryg, Pennsylvama

CALIFORNIA INSTITUTE OF TECHNOLOGY X
Pasadens, Califorma

CALIFORNIA POLYTECHNIC STATE UNIVERSITY X
San Luwis Obispo, Cahiforma

CALIFORNIA STATE POLYTECHNIC UNIVERSITY
POMONA
Pomona, Calitorma

CALIFORNIA STATE UNIVERSITY, CHICO
Chico, Cahfornwa

CALIFORNIA STATE UNIVERSITY, FRESNO
Fresno, Cahtornio

CALIFOANIA STATE UNIVERSITY, FULLERTON
Fullerton, Califormia

CALIFORNIA STATE UNIVERSITY, LONG BEACH
Long Beach Calfornis

CALIFORNIA STATE UNIVERSITY, LOS ANGELES
Los Angeles, Cahforma

CALIFORNIA STATE UNIVERSITY, NORTHRIDGE
Northudge, Cahfornia

CALIFORNIA STATE UNIVERSITY, SACRAMENTO
Sacramento, Cahforrmia

Chem,

Civ.

ind.

Mech,

Nuc.

Other

Asrowpece
Manu.
Systems

B'o Mea.
Materinlc

Eng. & Applied Sci.
Environ. Engrg.

Agnic.
Arch,
Eloctr.
Envir.
Metal

Aetotpace

Electr.

Electe.

Surveying & Photogrammet

Engry.

Comp. Science Engrg.
Materisl
Ocean

Engro.



801

Aeron.

CALIFORNIA, UNIVERSITY OF
Berkeley, Cahfornia

CALIFORNIA, UNIVERSITY OF
Davis, Cahifornia

CALIFORNIA, UNIVERSITY
irvine, Caffornma

CALIEQRNIA, UNIVERSITY OF
Los Angeles, California
CALIFOANIA, UNIVERSITY OF
Santa Barbara, California
CARNEGIE MELLON UNIVERGITY
Pitsburgh, Pennsylvams

CASE WESTERN RESERVE UNIVERSITY
Clevelsnd, Ohio

CATHOLIC UNIVERSITY OF AMERICA
Washington, D.C.

CENTRAL FLORIDA, UNIVERSITY OF
Oriando, Flonda

CHRISTIAN BROTHERS COLLEGE
Memphis, Tennessee

CINCINNATI, UNIVERSITY OF
Cincinnati, Ohio

CITADEL, THE
Charleston, South Cerolina

CLARKSON COLLEGE OF TECHNOLOGY
Potsdam, New York

CLEMSON UNIVERSITY
Clemson, South Carolina

Chem.

Civ,

Elec.
X

ind.

Other

Mat Sci./Engrg.
Navel Arch.
Semitary
Transportation

Agric.

Enginesnng

Metall. & Mat. Sci.

Biomedical

Computer

Flud and Thermal Science
Metsl and Materisl Science
Polymer Science

Systerns snd Control

Enginesring Mathematics
and Computer Systems
Erwironmental

Aesrospace
Environmental
Metall.

Agnic., Ceramic
Environmental Systems
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CLEVELAND STATE UNIVERSITY
Cieveland, Ohio

COLORADO SCHOOL OF MINES
Golden, Colorado

COLORADO STATE UNIVERSITY
Fort Collins, Colorado

COLORADO, UNIVERSITY OF
Bouider, Colorado

COLUMBIA UNIVERSITY
New York, New York

CONNECTICUT, UNIVERSITY OF
Storrs, Connecticut

COOPER UNION, THE
New York, New York

CORNELL UNIVERSITY
Ithaca, New York

DARTMOUTH COLLEGE, THAYER SCHOOL
OF ENGINEERING

Hanover, New Hampshire

DAYTON, UNIVERSITY OF

Dayton, Ohio

DELAWARE, UNIVERSITY OF

Newark, Delaware

Other
Maetasl

Chem. & Petroleum
Refining

Gsolog.

Geophysicei

Mrtal

Minerat Engineering
Physics

Mining

Petroleum

Agric.

Engrg. Sci.

Environ,

Asrospace

Architectural

Engrg. Design &
Econnmic Evslustion

Engrg. Mechs.
ind. & Mgmt.
Merail.
Mining

Computer Sciences

Aerospece, Agnic.

Applied & Engineering
Physics

Ind. Engrg. & Operaion:
Research

Mat. Sci. Engrg.

Engineering



otl

Asron.

DETROIT, UNIVERSITY OF
Oetroit, Michigan

DISTRICT OF COLUMBIA, UNIVERSITY OF

Washi yiun, 0.C

CHEXEL UNIVERSITY

Philadelphia, Pennsyivama

DUKE UNIVERSITY

Durharn, North Carohna

EMBRY -RIDDLE AERONAUTICAL UNIVERSITY X
Daytona Beach, Flonda

EVANSVILLE, UNIVERSITY OF

Evanwville, {ndhana

FAIRLEIGH DICKINSON UNIVERSITY
Teaneck, New Jersey

FLORIDA ATLANTIC UNIVERSITY

Boca Raton, Flonda

FLORIDA INSTITUTE OF TECHNOLOGY
Melbourne, Flonda

FLORIDA, UNIVERSITY OF
Gamnesville, Flonda

GANNON COLLEGE
Er.e, Pennsylvanmia

GENERAL MOTORS INSTITUTE
Fiint, Michigan

GEORGE WASHINGTON UNIVERSITY
Washington, D.C.

Civ.

Elsc.

Ind.

Nuc.

Materisi

Biomedical

Aerospace

Agric.

Ceramics

Cosstal & Ocesn
Engrg. Sci.
Metals

Systems

Auto.

Mat.
Mech . € lect.
Plant
Process



|98

GEORGIA INSTITUTE OF TECHNOLOGY
Atianta, Georgia

GEQRGIA, UNIVERSITY OF
Athens, Georgia

HARTFORD, UNIVERSITY OF
Hartford, Connecticut
HARVARD UNIVERSITY
Carnbridge, Massachusetts
HARVEY MUDD COLLEGE
Claremont, California
HAWAIL, UNIVERSITY OF
Honoluly, Hawan

HOFSTRA UNIVERSITY
Hempstead, New York
HOUSTON, UNIVERSITY OF
Houston, Texas

HOWARD UNIVERSITY
Wasrungton, DC

IDAHO, UNIVERSITY OF
Moscow, idaho

TLLINOIS INSTITUTE OF TECHNOLOGY
Chicago, 1ihnoss

ILLINOIS AT CH/CAGO CIRCLE, UNIVERSITY OF

Chicago, lihnow

Aeron.

Other
Aerospace
Ceramic
Engrg. Sci.
Sanitary
Textile

Agric.

Engrg. Scr.
Environments!

Enginvering
Ocean

Engineering Science

Agric.
Geol.
Me1sil,
Mining

Mech. Aerospace
Metsil.

Applied Mech.

Bio-€ngineering

Communicstion

Computer/info. System

Electro Magnetic &
Electronics

Flu'ds

Mets!l.

Structursl Engrg. &
Materis!

Thermo Mechsnics! Engrg.
& Energy Cons.
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ILLINOIS AT URBANA.-CHAMPAIGN
Urbana, 1llingis

INDIAN UNIVERSITY -PURDUE UNIVERSITY
AT INDIANAPOLIS

Indianapohs, Indiana

IOWA STATE UNIVERSITY

Ames, lowa

IOWA, UNIVERSITY OF
towa City, lows

JOHNS HOPKINS UNIVERSITY
Baluimore, Maryland

KANSAS STATE UNIVCRSITY
Manhattan, Kansas

KANSAS, UNIVERSITY OF
Lawrence, Kansas

KENTUCKY, UNIVERSITY OF
Lexington, Kentucky

LAFAYETTE COLLEGE

Easton, Pennsylvania

LAMAR UNIVERSITY

Beaumont, Texas

LAWRENCE INSTITUTE OF TECHNOLOGY
Southfield, Michigan

LEHIGH UNIVERSITY
Bethlehem, Pennsyivania

LE TOURNEAU COLLEGE
Longview, Texas

Aeron.

Chem.

Civ.

Elec.

ind.

Agric.

Astro,
Ceramic
Computer
Engrg. Mechs.
Genersl
Metsli,

Aerospace
Agric.
Ceramic
Computer
Construction
Eng. Sci.
Metstl.

Agric.

Aerospsce
Archit.

Engrg. Phys.
Petroleum

Agric.
Metsll.

Metall.

Construction

Engrg. Mechs.
Metall. & Mat.
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LOUISIANA STATE UNIVERSITY
Baton Rouge, Louisiana

LOUISIANA TECH UNIVERSITY
Ruston, Louisiana

LOUISVILLE, UNIVERSITY OF
Louisville, Kentucky

LOWELL UNIVERSITY OF

Lowell, Massachusetts

LOYOLA MARYMOUNT UNIVERSITY
Los Angeles, Califorma

MAINE, UNIVERSITY
Orono, Maine

MANHATTAN COLLEGE
Rwerdale, New York

MARQUETTE UNIVERSITY
Milwaukee, Wisconsin

MARYLAND, UNIVERSITY OF
College Park, Maryiand

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Cambridge, Massachusetts

MASSACHUSETTS, UNIVERSITY OF
Amherst, Massachusetts

MEMPHIS STATE UNIVERSITY
Memphis, Tennessee

MERRIMACK COLLEGE
North Andover, Massachusetts
MIAMI, UNIVERSITY OF
Coral Gables, Florida

Aeron.

Chem.

Civ.

Elec.

Ind.

Nuc.

Other

Agric.
Engrg. Sci.
Petroleum
Agric.

Biomedical
Petrateum

Plastics

Agric.
Engrg. Physics
Forest

Environ.

Aerospace

Agric,

Firs Protection

Astron.

Computer Science &
Engrg.

Electrical Science &
Engrg.

Mat. Sci. & Engrg.

Naval Arch. & Marine

Ocean

Computer Systems
Environ,
Manufacturing

Arch.



1 AN

MICHIGAN STATE UNIVERSITY
East Lansing, Michigan

MICHIGAN TECHNOLOGICAL UNIVERSITY
Houghton, Michigan

MICHIGAN, UNIVERSITY OF
Ann Arbor, Michigan

MICHIGAN, UNIVERSITY OF
Dearborn, Michigan

MINNESOTA, UNIVERSITY OF
Minineapohs, Minnesota

MIGSISSIPPE STA™ E UNIVERSITY
Mississippn State, Mississippn

MISSISSIPPI, UNIVERSITY OF
Urniverity, Mississipgn

MISSOURI, UNIVERSITY OF
Columbia, Missours

MISSOURI AT ROLLA, UNIVERSITY OF
Rolla, Missoun

MONMOUTH COLLEGE
West Long Branch, New Jersey

Aeron.

Chem.

Civ.

Elec.

Ind.

Nue.

Other
Agric.

Geot.

Mat. Sci. & Engrg.
Mineral Process
Mining

Aesrospace

Computer
Environmental Sciences
Industrisl Operstions
Materisls & Metsil.
Navel Archit. & Marine

Aerospece
Agric.
Geol.
Metail.
Minersl
Aerosp.
Agric.
Biol.
Petroleun

Geol.

Agric.

Aerospace

Ceramic

Engrg. Mansgement
Geological

Mets!i.

Mining

Petroteum
Electronics



Silt

MONTANA COLLEGE OF MINERAL 5C1 & TECH.
Butte, Montana

MONTANA STATE UNIVERSITY
Bozeman, Montana

MOODY COLLEGE (TEXAS A&M
UNIVERSITY SVYSTEM)
Galveston, Texas

NAVAL POSTGRADUATE SCHOOL
Monterey, California

NEBRASKA, UNIVERSITY OF
Lincoin, Mebraska

NOVADA, UNIVERSITY OF
Reno, Nevada

NEW HAMPSHIKE, UNIVERSITY OF
Durham, New Hampshire

NEW HAVEN, UNIVERSITY OF
West Haven, Connecticut

NEW JERSEY INSTITUTE OF TECHNOLOGY
Newark, New Jersey

NEW MEX!CO INSTITUTE Of MINING
AND TECHNOLOGY
Socorro, New Mexico

NEW MEXICO STATE UNIVERSITY

Las Cruces, New Mexico

NEW MEXICO, UNIVERSITY OF

Aibuquerque, New Mexico

NEW ORLEANS, UNIVERSITY OF

New Orleans, Louisiana

NEW YORK, CITY COLLEGE OF THE
CITY UNIVERSITY OF

New York, New York

NEW YORK, POLYTECHNIC INSTITUTE OF
Brooklyn., New York

NEW YORK AT BUFFALO, STATE UN'VERSITY OF
Buffalo, New York

Aeron.

Chem.

Civ.

Elec.

ind.

Nuc.

Other
Geologics!
Geophysicsl
Metall.

Mineral Process
Mining
Petroleum

Agric.

Marine

Agric.

Geol.
Metall.
Mining

Metall.
Mining

Agric.

Computer Science

Aerospace
Metali.

Aerospsace
Engrg. Science
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Aeron. Chem. Civ.

NEW YORK AT STONY BROOK,
STATE UNIVERSITY OF
Stony Brook, New York

NEW YORK MARITIME COLLEGE, STATE
UN.VERSITY OF
Fort Schuyler, Bronx, New York

NORTH CAROLINA AGRICULTURAL AND
TECHNICAL STATE UNIVERSITY
Greensboro, North Carnlina

NORTH CAROLINA STATE UNIVERSITY AT x X
RALEIGH
Raleigh, North Carohna

NORTH CAROLINA AT CHAPEL HILL,
UNIVERSITY OF
Chapel Hill, North Caroiina

NORTH CAROLINA AT CHARLOTTE,
UNIVERSITY OF
;hariotte, North Carolina

NORTH DAKOTA STATE UNIVERSITY b4
Fargo, North Dakota

NORTH DAKOTA, UNIVERSITY OF X X
Grand Forks, North Dakota

NORTHEASTERN UNIVERSITY X X
Boston, Massachusetts

NORTHERN ARIZONA UNIVERSITY X

Flagstaff, Ari.ona

NORTHROP UNIVERSITY
Inglewood, Cahiforma

NORTHWESTERN UNIVERSITY X X
Evanston, $linois

NORWICH UNIVERSITY X
Northfield, Vermont

NOTRE DAME, UNIVERSITY OF X X

Notre Dame, Indiana

Elec.

Ind.

Nuc.

Engrg. Sci.

Marine
Navsl Arch.

Arch.

Aerospace

Biol, & Agric,
Constriction

Engrg. Sci. & Mech.
Mat.

Environmentasl

Engrg. Analysis & Design

Engrg. Sci., Mech,, &
Mat.

Urban & Environmentsl

Agric.

Aerospace

Environmental
Mat. Sci. & Engrg.

Aerospace
Engrg. Sci.
Metall.



Chem. Civ. Elec. ind. Mech. Nuc. Other
OAKLAND UNIVERSITY X X Computer
flochester, Michigan Generst
Systemns
OHIO NORTHERN UNIVERSITY X X X
Ada, Ohio
OHIO STATE UNIVERSITY X X X X X Astron.
Cotumbus, Ohio Agric.
Ceranuc
ind. & Systerns
Metall,
Weiding
OHi0 UNIVERSITY x x X X b 4
Athens, Ohio
OKLAHOMA STATE UNIVERSITY X X x X x Asrospacy
Suliwater, Oklahoma Agric.
Arch.
Generai
OK.LAHOMA, UNIVERSITY OF x X X X X Aurospace
Norman, Okiahoma Engrg.
Engrg. Physics
Metat!.
Petroteom
OLD DOMINION UNIVERSITY X X X
Norfotk, Virgma
OREGON STATE UNIVERSITY x X X x X X Agric.
Corvallis, Oregon
PACIFIC, UNIVERSITY OF THE X X
Stockton, Catiformia
PARKS COLLEGE OF ST LOWS UNIVERSITY Aerospace
St Louss, NMhissourn
PENNSYLVANIA STATE UNIVERSITY X X X x X x Aerospece
University Park, Pennsyivania Agric.
Arch.
Ceramic Sci. & Engrg.
Engrg. Sci.
Environmental
Metall.
Mining
Petroleum & Natursl Gas
p PEMISYLVANIA, UNIVERSITY OF X X X x Metait. & Mat. Sci.

: Phiiadeiphia, Pennsylvania
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PITTSBURGH, UNIWVERSITY OF
Pittshurgh, Pennsylvama
PORTLAND STATE UNIVERSITY
Porriand, Oregon

PORTLAND, UNIVERSITY OF
Partlar s, Nregor

PRAIRIE VIEW ABM UNIVERSITY
Prarie View, Texas

PRATT INSTITUTE
Brooklyn, New York

PRINCETON, UNIVERSITY
Princeton, New Jersey

PUERTO RICO, UNIVERSITY OF
Mayagui:z, Pucrto Rico

PURDUE UNIVERSITY
Latays=tie, Indiara

RENSSELAER POLYTECHNIC INSTITUTE
Troy, New York

RHODE ISLAND, UNIVERSITY OF
Kingston, Rhode Istand

RICE UNIVERSITY
Houston, Texas

ROCHESTER INSTITUTE OF TECHNOLOGY
Rochester, New York

ROCHESTER, UNIVERSITY OF
Hochester, New York

ROSE HULMAN INSTITUTE OF TECHNOLOGY
Terre Haule, Indiana
RUTGERS UNIVERSITY, THE STATE

UNIVERSITY CF NEW JERSEY
New Brunswick, New Jersey

Aeron.

Chem.

Civ.

Elec.

ind.

Other
Metail.

Structural

Aerospace
Engrg. Physics
Geol.

Asiron.

Agric.

Metall.

Biomedical
Computer & Systems
Electric Power
Environmental
Mgmt.

Matenals

Mat. Sci.

Agric.
Cerariic



L]

-]

ST fMMARTIN'S COLLEGE

Olympia, Washington

SAN DIEGO STATE UNIVERSITY
San Diego, California

SAN FRANCISCO STATE UNIVERSITY
San Francisco, Catifornia

SAN JOSE STATE COLLEGE

San Jose, Califorma

SANTA CLARA, UNIVERSITY OF
Santa Ciara, California

“EATTLE UNIVERSITY

Seattie, Washington

SOUTH CAROLINA, UNIVERSITY OF
Columbia, South Carotina

SOUTH ALABAMA UNIVERSITY OF
Mobile, Atabama

SOUTH DAKOTA SCHOOL OF MINES AND

TECHNOLOGY
Rapwt City, South Dakota

SOUTH DAKOTA STATE UNIVERSITY
Brookings, Scuth Dakota

SOUTH FLORIDA, UNIVERSITY OF
Tampa, Fionda

SOUTHEASTERN MASSACHUSETTS UNIVERSITY

North Dartmouth, Massachusetts

SOUTHERN CALIFORNIA, UNIVERSITY OF

Los Angeles. Califorma
SOUTHERN LLINOIS UNIVERSITY AT

CARBONDALE
Carbondale, lihnois

SOUTHERN ILLINOIS UNIVERSITY AT
EOWARDSVILLE

Edwardsville, tihinoss

SOUTHERN METHOODIST UNIVERSGITY

Datlas, Texas

SOUTHERN UNIVERSITY

Bator Rouge, Louisiana

Aeron.

Chem.

Civ.

Ind.

Aerospace

Engrg.

Mat.

Elect. Engrg. &
Comp. Sci.

Geol.
Metall.
Mining

Agric.

Structures, Materials
and Fluids

Aerospace
Petrolcum

Electrical-

Sci. & Systems
Engrg. Mech. & Mat.
Thermal & Environ.

Engrg. Mgmt.
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SOUTHWESTERN LOUISIANA, UNIVERSITY OF
Lafayette, Louisiana

STANFORD UNIVERSITY
Stanford, Califurnia

STEVENS INSTITUTE OF TECHNOLOGY
Hokoken, New Jersey

SWARTHMORE COLLEGE
Swarthmore, Pennsylvana

SYRACUSE UNIVERSITY
Syracuse, New York

TENNESSEE STATE UNIVESSITY
Nashvile, Tennessee

TENNESSEE TECHNOLOGICAL UNIVERSITY

Cookewvitle, Tennessee

FTENNESSEE AT CHATTANOOGA, UNIVERSITY OF
Chattanooga, Tennessee

TENNESSEE, UNIVERSITY OF
Knoswvitle, Tennessee

TEXAS A&l UNIVERSITY
Kingsville, Texas

TEXAS A&M UMNIVERSITY
Coliege Station, Texas

TEXAS TECHNOLOZICAL UNIVERSITY
Lubbock, Texas

TEXAS AT ARLINGTON, UNIVERSITY OF
Artington, Texas

Aeron.

Chem.

Civ.

Elec.

Ind.

X

Other

Petroleum

Astron.
Peyroleumn

Engmneering

Engineering

Aerospace

Computer

Ind. Engrg. &
Operation

Mech {Aerospace

Arch,

Engrg. Sci.

Engineering

Aerospace
Agric.
Engrg. Sci.
Envir.
Metalt,

Aernspace
Agric.
Bioengineerirg
Ocean
Petrofeum

Agric.
Engrg. Phys.
Petroleum

Aerospace



(£

TEXAS AT AUSTIN, UNIVERSITY OF
Arlington, Texas

TEXAS AT EL PASO, UNIVERSITY OF
El Paso, Texas

TOLEDO, UN!VERSITY OF
Towedo, Ohio
TRINITY UNIVERSITY
San Antomo, Truas
TRILSTATE UNIVERSITY
Angols, indiana
TUFTS UNIVERS.TY
1:4ordd, Massachusitls
TULANE UNIVERSITY
New Urlesns, Lousiana
LLSA UNIVERSITY OF
‘. slahoma
TUSKEGEE INSTITUTE
Tuskegee, Alahbarma
UNION COLLEGE
Schenectady, New York

UNITED STATES AIR FUORCE ACADEMY
USAF Academy, Colorado

UNITED STATES COAST GUARD ACADEMY
New London, Connecticut

UNITED STATES NAVAL ACADEMY
Annapohs, Maryland

UIAH STATE UNIVERASITY
Logi.~, Utah

Elre.
X

Ind.

Other

Awrospace

Arch,

Engrg. Sc.
Environmentsl Hesith
Petroleum

Metall
Engrg. Phys.

Engrg. Scr.

Engrg. Physics
Petroleum

Astron.
Engryg. Mech,

Engrg. Scr.

Marine
Ocean

Aerospace
Marine
Nevel Acrch.
Ocesn
Systerru

Agric. & lrcigation
Manu.



cTl

UTAH, UNIVERSITY OF
Satt Lake City, Utan

VALPARAISO UNIVERSITY
Valparaso, indana

VANDERBILT UNIVERSITY
Nashvilie, Tennessee

VERMONT, UNIVERSITY OF
Burhington, Vermont

VILLANOVA UNIVERSITY

Vitlanova, Pennsylvania

VIRGINIA MILITARY INSTITUTE

Lexington, Vagirua

VIRGINIA POLYTECHNIC INSTITUTE &
STATE UNIVERSITY

Blackshurg, Virginia

VIRGINIA, UNIVERSITY OF
Charlottesvilie, Visginia

WALLA WALLA COLLEGE

College Place, Wastington
WASHINGTON STATE UNIVERSITY
Puilrnan, Washington

WASHINGTON UNIVERSITY

St Lows, Missourn

WASHINGTUN, UNIVERSITY OF
Seattle, Washington

WaYNE STATE UNIVERSITY
Detrot, Michigan

WEBB INSTITUTE OF NAVAL ARCHITECTURE
Glen Cove, New York

Aeron.

Chem.

Civ.

ind.

Nuc.

Other

Geol.
Mat. Sci. & Engrg.
Metall.
Mining

Environ. & Water
RAesources
Mat. Sci. & Engrg.

Aerospace & Ocean
Agric.

Cersmic

Engrg. Sci. & Mech.
Mat.

Metai

Mining

Aerospace

Engineering

Agric.
Physical Matsil.

Computer Sci.
Systems Sci. & Math

Astron.
Ceramic
Metal!.

Metall.

Neval Archit. & Marine



gecl

WEST VIRGINIA INSTITUTE OF TECHNOLOGY
Montgomery, West Virgimia

WEST VIRGINIA UNIVERSITY
Morgantown, Waest Virgirma

WESTERN MICHIGAN UNIVERSITY
Kalamazoo, Michigan

WESTERN NEW ENGLAND COLLEGE
Springheld, Maine

WICHITA STATE University
Wichita, Kansas

WIDENER COLLEGE
Chester, Pennsylvamia

WISCONSIN, UNIVERSITY OF
Madison, Wisconsin

WISCONSIN-PLATTESVI! LE,
UNIVERSITY OF
Plattesville, Wisconsin

WORCESTER POLYTECHNIC INSTITUTE
Worcester, Massachysetts

WRIGHT STATE UNIVERSITY
Pavion, Ohio

WYOMING, UNIVERSITY OF
Laramie, Wyoming

YALE UNIVERSITY

New Haven, Connecticut

YOUNGSTOWN STATE UNIVERSITY
Youngstown, Ohio

Aeron.

Cham.

Civ.

Elec.

ind.

Nuc.

Other

Asrospace

Engineering

Agric,
Engrg. Mechs.
Metall., Mining

Mining

Agric,
Petroleum

Elsctronic Sci. & Engrg.
Engrg. Mech,

Mst. Sci.



INSTITUTIONS AWARDING DEGREES IN
ENGINEERING TECHNOLOGY

Accredited Programs by Institution:

Academy of Aeronautics
La Guardia Airport
Flushing, NY 11371

Aeronautical Engineering Technology — Design
Aeronautical Engineering Technology — Electronics
Aeronautical Engineering Technology — Maintenance

Akron, University of — Community and Tcchnical College
Akron, OH 44325

Electronic Technology
Mechanical Technology
Surveying and Construction Technology

Alabama A&M University
Normal, AL 35762

Civil Engineering Technology
Electrical/Electronics Engineering Technology
Mechanical Drafting and Design Technology
Mechanical Engineering Technology

Alabama, University of
University, AL 35486

Civil Engineering Technology
Electrical Engineering Technclogy

Alamance, Technical institute of
Burlington, NC 27215

Electronic Engineering Technology

Anoka-Ramsey Community College
Coon Rapids, MN 55433

Electronic Engineering Technology

Arizona State University
Tempe, AZ 85281

Aeronsutical Engineering Technology
Electronic Engineering Technology
Manufacturing Engineering Technology
Mechanical Engineering Technology

Atlantic Community College
Mays Landing, NJ 08330

Electronic Technology
Belleville Area College
Beileville, 1L 62221

Electronics Technology

Blue Mountain Community Coliege
Pendieton, OR 97801

Civil Engineering Technology
Electronic Engineering Technology

Bluefield State College
Bluefield, WV 24701

Architectural Engineering

Civi! Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology
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Bradiey University
Peoria, ILL. 61625

Electrical Engineering Technology

Manufacturing Technology

Brigham Young University
Provo, UT 84602

Design and Graphics Technology
Electronics Technnlogy
Manuf~cturing Technology

Pronx Community College
B:on:. NY 10453

vlectnca! Techrology
Mechanical Technalogy

B:0ome Community College
Hinghamton, NY 13902

Chemical Technoloay
Cwvil Techrology
Electrical Tachnology
Mechanical Technology

California Mar.time Academy
Vallejo, CA 94590

Marine Engiweering Technology

California Polytechnic State University
San Luis Obispo, CA 93407

Air Conditioning and Refrigeration

Eiectronic Technology

Manufacturing Processes Technology

Mechanical Technology
Welding Technology

Catitormia State Polytechnic University
Pomona. CA 91768

Engineering Technology

Capitol institute of Technology
Kensington, MD 20795

Electronic Engineering Technology

Central Florida, University of
Orlando, FL 32816

Design Technology

Electronics Technology
Environmental Control Technology
Operations Technology

Chattanooga State Technical Community College
Chattanoogs. TN 37406

Civil Engineering Technology

Computer Science Technology
Elactrical/Electronics Engineering Technology
Mechanical Engineering Technology

Cincinnati, University of Ohio College of Appied Science
Cincinnati, OH 45210

Architactural Technclogy

Chemical Technolagv

Civit & Envirormental Technology
Electrical Sngineering Technology

Mechanical Engineering Techr.ology

Clemson University
Clemson, SC 29631

Engincering Technology

Cogswell College
San Frawcisco, CA 94108

Civil Engineering Technology

Electronics Engineering Technology
Mechanical Engineering Technology

Safety Engincering Technology

Safety/Fire Protection Engineering Technology
Structural Engineering Technology

Coloradu Tecnnical College
Colorado Springs, CO 80907

Biomedical Engineering
Electronic Engineering Technology

Columbus Technical Institute
Columbus, OH 43215

Electronics Engineering Technology
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Connecticut, University of
Storr:, CT 06268

Mechanical Technolog/

Dayton, University or
Dayton. OH  454€D

Electronic Engineering Technology
Industriai Engineering Technology
Mechanical Engineering Technology

Del Mar College
Corpus Christi, TX 78404

Electrical Engineering Technology
Etectronics Engineering Technology

Delta College
University Center, Ml 48710

Electronic Technology
Mechanical Engineering Technology

DeVry Institute of Technology
Atianta, GA 30308

Electronics Engineening Technology

DeVry Institute of Technology
Chicago, IL 60618

Electronics Engineering Technology

DeVry Institute of Technology
Dallas, TX 7523%

Electronics Engineering Technology

DeVry Institute of Technology
Phoenix, AZ 85016

Etectronics Engineering Technology

District of Columbia
University of the

Van Ness Campus
Washington, DC 20008

Architectural Engineering Technology
Civit Engineering Technology

Digital and Electromechanical Systems Engineering

Electronic Engineering Technology
Mechanical Engineering Technology

Eastern Maine Vocational — Technical Institute
Bangor. ME 04401

Environmental Controt Technology

Eastern New Mexico University Technical Institute

Portales, NM 88130

Civil Technology
Design and Drafting Technology
Electronics Technology

Embry-Riddle Aeronautical University
Daytona Beach, FL 32015

Aircraft Engineering Technology

Erie Community College North Campus
Buffalo. NY 14221

Civil Technology
Electrical Technology
Mechanical Technology

Fayetteville Technical institute
Fayetteviile, NC 28303

Civil Engineering Technology
Electronics Engineering Technology
Environmental Engineering Technologv

Florence-Darlington Technical College
Florence, SC 29501

Civil Engineering Technology
Electronics Engineering Technology
E.igineering Graphics Technology

Flornida A&M University
Tallahassee, FL 32307

Civil Engineering Technology
Electrical Engineering Technology
Florida International University

Miami, FL 33199

Civii Engineering Technology
Eiectrical Engineening Technology
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Forsyth Technical Institute
Winston-Salem, NC 27103

Electronic Engineering Technology
Manufacturing Engineering Technology
Mechanical D-afting & Design Engineering

Frankiin Institute of Boston
Boston, MA 02116

Architectural Engineering Technology
Civil Engineering Technology
Electrical Engineering Technology
Electronic Engineering Technology
Mechanical Engineering Technology

Frankiin University
Columbus OH 43215

Eiectronics Engineering Technology
Mechanical Engineering Technology

Gaston College
Dallas, NC 28034

Civil Engineering Technology
Electrical Enginer-:ng Technology
Electronics Engineering Technology
Industrial Engineering Technology
Mechanical & Production Engineering

Georgia Southern College
Statesboro, GA 30458

Civii Engineering Technology

Glendale Community College
Giendale, AZ 85302

Electronic Engineering Technology

Guiltord Technical Institute
Jamestown, NC 27282

Civil Engineering
Electronics Engineering Technology
Mechanical Drafting and Design

Hartford State Technici! College
Hartford, CT 06106

Civil Engineering Technology

Data Processing Technology

Electrical Engineering Technology
Manufacturing Engineering Technology
Mechanical Engineering Technology
Nuclear Engineering Technology

Hartford, University of Samuel 1. Ward
Technical College
West Hartford, CT 06117

Electronic Engineering Technology

Hawkeye Institute of Technology
Waterloo, 1A 50704

Civil Engineering Technology
Mechanical Engineering Technology

Houston, University of College of
Technology
Houston, TX 77004

Civil Technology

Drafting Technology

Electrical Technology

Electronics Technology

Manufacturing Technology

Mechanical Environmental
Systems Technology

Hudson Valiey Community College
Troy, NY 12180

Chemical Techno'ogy

Civil Technology — Architecturai

Civit Technology - Highway

Electrical Technology

Environmental Technology

Mechanical Technology — Air Conditioning
Mechanical Technology - Design
Mechanical Technology — Production
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Indiana University — Purdue University
at Fort Wayne
Fort Wayne, IN 46805

Electrical Engineering Technology
Electricat Technology

Mechanical Engineering Technology
Mechanical Technology

Indiana University - Purdue University
at indianapolis
Indianapolis, IN 46205

Civil Engineering Technology
Electiical Engineering Technology
Electrical Technology

Industrial Engineering Technology
Mechanical Engineering Technology
Mechanical Technology

Kansas Technical Institute
Salina, KS 67401

Civi! Engineering Technology
Computer Science Tectnology
Electronic Engineering Technology
Mechanical Engineering Technology

Kent State University
Tuscarawas Campus
New Philadelphia, OH 44663

Electrical/Electronic Engineering Technology

Industrial Engineering Technology
Mechanical Engineering Technology

Knoxwilte, Stie Technical Institute at
Knoxville, TN 37919

Chemical Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Lake Superior State College
Sault Ste. Mare, Ml 49783

Computer Engineering Technology

Drafting/Design Engineering Technology

Electronic Engineering Technology
Mechanical Engineering Technology

Lawrence Insttitue of Technology
Southfield, MI 48075

Electrical & Electronic Technology
Mechanical Technology

Longview Community College
Lee’s Summit, MO 64063

Electronic Engineering Technology

Lowell, University of -
Lowell, MA 01854

Civil Engineering Technology
Electronic Engineering Technology
Mechanical Engineering Technology

Maine at Orono. University of
Orono, ME 04473

Civil Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Memphis State University
Memphis, TN 38152

Architectural Technology
Computer System Technology
Construction Technology
Drafting and Design Technology
Electronics Technology
Manufacturing Technology

Memphis, State Technical iInstitute at
Memphis, TN 38134

Architectural Engineering Technology

Biomedical Engineering Technology
Chemical Engineering Technoliogy
Civil Engineering Technology
Computer Engineering Technology
Electrical Engineering Technology
Electronic Engineering Technology

Environmental Engineering Technology

Industrial Engineering Technotogy

ins.umentation Engineering Technology

Mechanical Engineering Technology
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Mercer County Community Colliege
Trenton, NJ 08690

Construction/Civil Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Metropolitan State College
Denver, CO 80204

Civil and Environn :ntal Engineering
Electronics Engineering Technology

Michigan Technological University
Houghton, M! 49931

Civil Engineering Technology
Electrical Engineering Technology
Electromechanical Engineering Technology

Middlesex County Cotlege
Edison, NJ 08817

Civil/Construction Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technolagy

Midlands Technical College
Columbia, SC 29250

Architectural Engineering Technology

Civil Engineering Technology
Electricai/Electronics Enginee,ing Technology
Mechanical Engineering Technology

Safety & Health Engineering Technology

Milwaukee School of Engineering
Milwaukee, WE 53201

Air Conditioning Enginee-ing Techno:ogy
Architectural and Building Coonstruction
Bio-Engineering Technology

Computer Engineering Technology
Electrical Engineering Technology
Electrical Power Ergineering Technology
Electronic Communications Engineering
Fluid Power Engineering Technology
Industrial Engineering Technology
Internal Combustion Engines Engineering
Mechanical Engineering Technology

Missouri Institute of Technology
Kansas City, MO 64108

Electronics Engineering Technology

Mohawk Valley Community College
Utica, NY 13501

Civit Technology

Electrical Technology
Mechanical Technology
Surveying Technology

Montana State University
Bozeman, MT 59718

Construction Engineering Technology
Electrical & Electronic Engineering Technology
Mechanical Engineering Technology

Montgomery College
Rockvilie, MD 20850

Electronic Technology

Morrison institute of Technology
Morriso:. 1L 61270

Highway Engineering Technology
Design and Drafting Engineering Technology

Mashville State Technical Institute
Nashvilte, TN 37209

Arenitectural and Building Construction Engineering

Chemical Engineering Technology
Civit Engineering Technology
Electrical Engineering Technotogy
Etectronic Engineering Technology
industrial Engineering Technology
Mechanicai Engineering Technology

Nassau Community College
Garden City, NY 11530

Civil Engineering Technolagy

Nebraska at Omaha, University of
Omaha, NB 68101

Construction Engineering Technology
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Drafting/Design Engineering Technology New York Institute of Technology

Electronics Engineering Technology Old Westbury Campus
Industrial Engineering Technology Old Westbury, NY 11568
Nevada, University of College of Engineering Aeronautical Operations Technology
Reno. NV 89507 Electromechanical Computer Technology
Electronics Engineering Technology New York, State University of, Agricultural & Technical Colicge
Architectural Design Technology Alfred, NY 14802
Construction Technology
New Hampshire Technical Institute Electrical Technology
Coreard, NH 03301 Mechanical Technology — Air-Conditioning
Mechanical Technology — Electromechanical
Architectural Engineering Technology Mechanical Technology — Internal Combustion Engines
Flectromechanical Engineering Mechanical Technology — Product and Machine Design
Electronic Engineering Technology Surveying Technology

Mr=hanical Engineering Technology
New York, State University of, Agricuitural & Technical College
New Jersey Institute of Technology Canton, NY 13617
Newark, NJ 07102
Air Conditioning Technology

Construction/Contracting Engineering Civil Technoiogy
Electrical Systems Engineering Technology Construction Technology
Environmental Engineering Technology Efectrical Technology
Manufacturing Engineering Technology Mechanical Technology

Mechanical Systems Engineering Technology

New York, State University of, Agricultural & Technical College
New Mexico State University Farmingdale, NY 11735
Las Cruces, NM 88003

Air Conditioning Technology

Civii Engineering Technology Automotive Technology

Electronic Engineering Technology Civil Technology

Engineering Technology Construction Technology — Architectural
Mechanical Engineering Techrology Electrical Technology — Electronics

"lechanical Technology
New York City Community College
Brooklyn, NY 11201 North Carolina at Charlotte, University of
Charlotte, NC 18112
Civil Technology

Electrical Technology Civil Engineering Technology
Electromechanical Technology Computer/Electronics Engineering Technology
Mechanical Technology Mechanical Engineering Technology

New York Institute of Technology Northeastern University

Metropolitan Campus Lincoln College

New York, NY 10001 Boston, MA 02115
Aeronautical Operations Technology Civil Engineering Tachnology
Electromechanical Computer Technology Electrical Engineering Technology
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Mechanical Engi.eering Technoioay
Mechanical/Structural Engineering

Northern Atizona University
Flagstaff, AZ 86001

Civil Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Northrop Univarsity
Inglewood, CA 90306

Aircraft Maintenance Engineering

Norwalk State Technical Ccliege
Norwalk, CT 06854

Architectural Engineering Techinology
Chemical Engineering Technology
Etectrical Engineering Technology
Electro-Mechanical Engineering Technology
Manutacturing Enmneerning Technology
Materials Enginer ing Technology
Mechanical Engineering Technology

Ocean County College
Toms River, NJ 08753

Electronic Engineering Technology

Ohio Institute of Technology
Cotumbus, OH 43209

Electronics Engineering Technology

Oklahoma 3te.s Uniersity
School of Technc'ogy
Sullwater, OK 74074

Construction Management Technology
Electronics Technology

Fire Protection & Satety Technology
Mechamical Design Technology
Mechanical Power Technology
Petroleum Technology

Radiation & Nuclear Technology

Old Dominmion University
Norfolk. VA 23508

Civil Engineering Technology

Electrical Engineering Technology
Mechanical Engineering Technology

Oregon Institute of Technology
Kiamath Fails, OR 97601t

Computer Systems Engineering Technology
Electronics Engineering Technology
Engineering Drafting Technology
Mechanical Engineering Technology

Public Works Engineering Technology
Structural Engineering Technology
Surveying Engineering Technology

Oregon State University
Corvallis, OR 97331

Cwil Engineering Technology
Mect anical Engineering Technoloav
Nuclear Engineering Technology

Owens Technical Coilege, Michaet J.
Toledo, OH 43699

Civit Engineering Technology
Electiical Engmeering Technology

Parkiand College
Champaign, 1L 61820

Electronics Engineening Technology

Pennsylvania State University
Altoona Campus
Altoona, PA 16603

Electrical Engineening Technology
Mechanical Engineering Technology
Nuctear Engineering Technology

Pennsylvania State University
Beaver Campus
Monaca, PA 15061

Electrical Engmenring Technology
Mechamical Engineering Technology

Pennsylvania State University
Behrend College
Ene, PA 16910

Electrical Engineering Technology
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Mechanical Engineering Technology

Pennsylvania State University
Berks Campus
Reading, PA 19608

Air Pollution Control Engineering
Chemical Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Pennsylvania State University
Capitol Campus
Middletown, PA 17057

Building Construction Technology
Electrical Design Engineering Technology
Mechanical Design Engineering Technology
Transportation Engineering Technology
Water Resources Engineering Technology

Pennsylvania State University
Delaware County Campus
Media, PA 19063

clectrical Engineering Technology

Pennsylvania State Uiaversity
DuBois Campus
DuBois, PA 15801

Electrical Engineering Technolugy
Mechanical Engineering Technology

Pennsylvania State University
Fayette Campus
Uniontown, PA 15401

Architectural Engineering Technology
Electrice: Engineering Technology
Mechanical Engineering Technology
Mining Technology (P. Jduction Option}

Pennsylvania State University
Hazleton Campus
Hazieton, PA 18201

Efectrical Engineering Technolcgy
Mechanical Engineering Technology
Nuclear Engineering Technology

Pennsylvania State University
McKeesport Campus
McKeesport, PA 15132

Electrical Engineering Technology
Mechanical Engineering Technology

Pennsylvania State University
Mont Alto Campus
Mont Alto, PA 17237

Surveying Technology

Pennsylvania State University
New Kensington Campus
New Kensington, PA 15068

Electrical Engineering Technology
Mechanical Engineering Technology

Pennsyivania State University
Ogontz Campus
Abington, PA 19001

Electrical Engineering Technology
Mechanical Engineering Technology

Penr.sylvania State University
Schuylkitt Campus
Schuylkill Haven, PA 17972

Electrical Engineering Technology

Pennsylvania State University
Shenango Valley Campus
Sharon, PA 16146

Architectural Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Pennsylvania State University
Witkes-Barre Campus
Wilkes-Barre, PA 18708

Bio-Medica! Equipment Technology
Electrical Engineer’'ng Technology
Highway Engineering Technolugy
Mechanical Engineering Technology
Surveying Technology
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Pennsylvania State University
Worthington-Scranton Campus
Dunmore, PA 18512

Architectural Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Pennsylvania State University
York Campus
York, PA 17403

E ctrical Engineering Technology
Mechanical Engineering Technology

Phoenix College
Phoenix, AZ 85013

Electronic Engineering Technology

Piedmont Technical College
Greenwood, SC 29646

Electronic Engineering Technology
Engineesing Graphics Technology

Pittsburg State University
Pittsburg, KS 66762

Construction Technoiogy
Electronics Technology
Manufacturing Technology
Mechanical Design Technology
Plastics Technology

Pittsburgh at Johnstown, University of
Johnstown, PA 15904

Civil Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Prince George's Community College
Largy, MD 20870

E'ectronics Engineering Technology
Purdue University
Calumet Campus
Hammond, IN 46323

Civil Engineering Technology

Construction Technology

Electrical Engineering Technology

Electrical Technology

Industrial Engineering Technology

Mechanical Engineering Technology
Mechanical Technology

Purdue University
West Lafayette Campus
West Lafayette, IN 47907

Electrical Engineering Technology
Electrical Technology

Mechanical Engineering Technology
Mechanical Technology

Queensborough Community
College of the City
University of New York
Bayside, NY 11364

Electrical Technology — Computer
Electrical Technology — Electronics
Mechanical Technology

Ricks College
Rexburg, ID 83440

Design and Drafting Engineering Techinology
Electronics Engineering Technology

Rochester Community College

Rochester, MN 55901
Civil Engineering Technology
Electronics Engineering Technology
Mechanical Technology

Rochester Institute of Technology
Rochester, NY 14623

Civil Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

St. Louis Community College at Florissant Valley
St. Louis, MO 63135

Civil Engineering Technology
Electrical Engineering Technology
Electronic Engineering Technology
Mechanical Engincering Technology
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St. Petersburg J. vior College
St. Petersburg, FL 33733

Electronic Engineering Technology

San Francisco, City Coilege of
San Francisco, CA 94112

Civil Engineeri1.3 Technology

Electrical/Electronics Engineering Technology
Eiectro-Mechanical Engineering Technoiogy

Engireering Drafting Technology
Mechanical Engineering Technology

Sandhills Community College
Carthage, NC 28327

Architectural Engineering Technology
Civil Engineering Techinlogy

Southern lllinois University at Carbondale
Carbondale, IL 62901

Civil Engineering Technology
Electrical Engineering Technology
M.2chanical Engineering Technology

Snuthern Mississippi, University of
Hattiesburg, MS 38401

Envi s)nmental Technology

Soutiern Technical Institute
A Division of Georgia Institute of Technology
Marietta, GA 30060

Apparel Engineering Technology
Architectural Engineering Technology
Civil Engineering Technology

Civil Engineering Technology — Structural Materials

Civit Engineering Technology — Surveying and Construction
Electrical Engineering Technology

Electrical Engineering Technology — Efectronic Computer
Electrical Engineering Technology — Ele:tronics Option
Electrical Engineering Technology — Nuclear Safety Option

Savannah State College
Savannah, GA 31404

Civil Engineering Technology
Electronics Engineering Technology

Mechanical Engingering Technology

Sinclair Commi.nity College
Dayton, O'' 45402

Electronics Engineering Technology
Mechanical Engineering Technology

Southeastern Massachusetts University
North Dartmouth, MA 02747

Civil Engineering Technology
Electrical Enginegring Technology
Mechanical Engineering Technology

Southern Colorado, University of
Pueblo, CO 81001

Civil Engineering Technology
Electronics Engineering Technology
Manufacturing Engineering Technology
Mechanicai Engineering Technology
Metallurgical Engineering Technology

Indusirial Engineering Technoliogy
Mechanical Engineering Technology
Textile Engineering Technology

Spartanburg Technical College
Spartanburg, SC 29303

Civil Encineering T.chnology
Electronics Engineering Technology
Mechanical Engineering Technology

Stark Technical College
Canton, OH 44720

Civil Construction Technology
Design & Drafting Technology
Electrical Engineering Technology
Electronic Engineering Technology
Mechanical Engineering Technology

Sumter Area Technical College
Sumter, SC 28150

Civil Engineering Technology
Environmental Engineering Technolcgy
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Temple University
College of Engineering Technology
Philadelphia, PA 19122

Building Construction Technelogy

Civil E.adineering/Construction Technology
Electrical Engineering Technology
Electroriics Engineering Technology
Environmental Engineering Technology
Mechanical Enginecring Technology

Tennessee at Martin, University of
Martin, TN 38238

Civil Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology

Texas A&M University
College Station, TX 77840
Engineering Technology

Texas Tech University
Lubbock, TX 79409

Construction Engineering Technology

Electrical Electronics Eng:neering Techrology

Mechanical Engmneering Technology

Thames Valley State Technical College
Norwick, CT 06360

Chemical Engineering Technology
Electrical Engineering Technology
Manufacturing Engineering Technology
Mechanical Engineerind Technology

Toledo, Unwersity of
Community & Technical Colleye
Totedo, OH 43606

Electronic Engineering Technology
Indusinal Engineering Technology
Mechanical Engireering Tecnoiogy

Trenton State Coilege
Trenton, NJ 08625

Flectronic Engineering Technology
Mechanical Engineering Technology

Tri-County Technical Coilege
Pandletor, SC 29670

Electronics Engineering Technology

Trident Technical College
Charleston, SC 29111

Chemical Engineering Technology
Zivil Engineering Technology
Electrical Engineerine Technology
Electronics Engineering Technology
Mechanmical Engineering Technology

Triton College

River Grove, IL 60171

Efc~tronics Technology

Vermont Technical College
Randolph Center, VT 05061

Arcitectural & Building Engineering Technology

Civil Sngineering Technology

Electrical & Electronics Engineering Technology

Mechanical Engineering Technology
Surveying Technology

Virginia Polytechnic Institute & State University
Blacksburg, VA 24061

Civil Engineering Technology
Electrical “ngineering Technology
Mechanical Engineering Design Technology

Wake Technical Institute
Ratesah, NC 27603

Architectural Technology
Chemical Technology

Civil enginea2ring Technology
Computer Technology

Electronic Engineering Technology
industriai Engineering Technoloay

Waterbury State Technical College
Waterbury, CT 06708

Chemical Engineering Technology
Electrical Engineering Technology
Manufacturing Engineering Technology
Mechanical Engineering Tecnnology
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Weber State College
Ogden, UT 84408

Electronic Technology
Electronic Engineering Technology
Manufacturing Engineering Technology

Wentworth Institute of Vechnology
Boston, MA 02115

Aeronautical Technology

Architectural Engineering Technology
Architectural Technalogy

Building Construction Technology

Civit Engineering Technology

Electrical Engineering Technology
Electronic Engineering Technology
Elecuonic Technalogy

Environmental Engineering Technology
industrial Engineering Technology
Manufacturing Processes Technology
Mechanicai Design Engineering Technology
Mechanical Design Technology

Mechanical Power Engineering Technology
Nuctear Engineening Technology

West Virginia Institute of Technology
Montgomery, WV 25136

Civst Engineering Technology

Drafting & Design Engineering Technology
Electrical Engineering Technology
Mechanical Engineering Technology
Mining Engmneering Technology

Surveying Te~hnology

Western Kentucky Unive-sity
Bowling Green, KY 42101

Civil Engineering Technolugy
Electrical Engineering Technology
Environmental Engineering Technology
Mechanical Engineering Technology

Youngstown State University
Youngstown, OH 44503

Cwvil Eagineering Technoulogy
Electrnical Engineering Technology
Mechanical Engineering Technology
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APPENDIX C:

Additional Sources of Aerospace Gareer Information

CAREERS IN AEROSPACE AND RELATED FIELDS
A Listirg of inforcratio.s Sources

Prepared by ihe National Career informatior Center of tie American Perconnel ard Guidance Associatior in
cooperation with the National Aecronautics and Space Administration,

Trade, Prefessional axd Educational Sources
AEROSPACE AND AVI/ TION
Airport Management—A Profession, American Ascociation of Awrport Executives, 2029 K St., NW, Washington, DU
200C6.
ALPA Occupational Guides, Air Line Pilots Assoc.ation, 1625 Llassachusetts Avenue, NW, \Vashington, DC 20033G.

Aviation Education Materials, Going Up!... A Career as a Professional Pilot, Help-Mate . .. A Career Using Personal
Flying, Sky-School ... A Career 2s a Flight Instruc.or, Ainvorthy ... A Career as an A&P Mechanic, Gencral Aviation
Manufacturers Association, Suite 1215, 1025 Connecticut Avenue, Washington. DC Z0036.

Careers in Aerospace Medicine and Life Sciences, The Aerospace Medical Association, Washington Nationa! Airport,
Washington, DC 20001.

Careers in Aercspace Within Your Lifetime, American Institute of Aeronautics and As.ronautics, 1220 Avanuc of
the Americas, New Yo k, NY 10019.

Flight Engineer Career Information, Flight Engineer liternational Asscciation, 905 16th Street, NW, \Washington, DC
20006.

Geophysics - The Earth in Space, American Geophysical Union, 2000 Fiorida Avenue, NW, Washington, DC 20063.

The People of the Airlines, Air Transpor: Assoc.at.on of America, 1709 New York Avenue, NW. Washington, DC
20006.

ENGINEERING AND TECHNOLOGY

A Career for the Future, American Society of Mechanical Engirezrs, 345 East 47th Street, New York., NY 10017.

The Big Pond - Federal Jobs for Engineers, Physical Scientists, Mathematicians, U.S. Government Printing Qffice,
Washington, DC 20302.
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Can | Bc A Technician? Let's Find Out, Can | Be an Engineer?, General Motors Corporation, Public Relations
Staff, Detroit, Ml 48202.

Career Guidance Reaprints, Society of Women Enginears, 345 E. 47ti: St., New York, NY 10017.

Carcers in Electrical Electronics Engineering, Institute of Electrical Electronics Engineering, 345 East 47th Street,
New York, NY 10017.

Careers in Petroleum Engineering, Society of Peiroleum Engineering, 6200 N. Central Expressway, Dallas, TX
73206.

The Certification of Engineering Technicians, Institute for the Certification of Engineering Technicians, 2029 K
Street, NW, Washington, DC 20006.

The Chemicsl Engineer, The Expanding Domair of Chemical Engineering, American Institute of Chemical Enginears,
345 East 47th Street, New York, NY 10017.

Civil Engireer Booklets: Careers in Civil Engineering—The Environmental Engineer, Careers in Civil Engineet:ng~The
Highway Engineer, American Society of Civil Engineers, 345 East 47th Street, New York, NY 10017.

Consuiting Engineerirg . . . A Career with a2 Future, Americarn Consulting Engineers Council, 1155 15th Street, NW,
Washington, DC 20005.

Engincering—A Career of Dedication and Responsibility, Nationai Society of Professional Engineers, 2029 K Street,
NW, Washington, DC 20036.

Federal Jobs in Engineeiing, Physical Sciences, U.S. Civil Service Commission, 1900 E. Street, NW, Washington, DC
20415,

industrial Engirwering - The Humanized Profession, American institute of Industrial Engireers, 25 Technology Park,
Norcross, GA 30092

Is Engineering for You? Engineering: Cr2ating a Better World, Engineering - /A Challenge, Accredited Curricula
Lestrg to First Degrees in Engineering in the U.S., Enginecis Council for Professional Development, 345 East 47th
Street, New York, NY 10017.

Thae Many Pathe to a Career in Ceramic Engi~enting, Amerncan Ceramic Society, 65 Ceramic UJrive, Columbus, OM
43214.

The Naval Architect and Marine Engineer, Suciety of Naval Architects & Mavine Enginecrs, One World Trade
Center, Suite 1369, New Yark, NY 10048.

The Road to Graduate School in Engineering, The Engineering Technician, American Socicly for Engineering
Education, One Dupont Circle, NW, Siite 400, Washington, DC 20036.

Scope and Functions of the Professional Safety Engineer, American Soviety of Saf2iy Engineers, 850 Busse
Highway, Park Ridee, IL 60669.

Shwuld You Be a Coal Mining Engineer, Careers in Engineeting in tne Minerals Industry, Society of Mining
Ergineers, Ci'ler =D, Littletun, CO 80235.

Shuuld You Be a Manufacturing Engineer? Society of Manufacturing Engineers, 20501 Ford Road, Dearborn, MI
48128.

25 Technical Careers You Can Lerr in Two VY2arr or Less, US. Departinent of Education, W shington, DC
20202.

Technolagy, Engineering Manposwer Commission/EJC, 345 East 47th Street, New York, NY 10017.
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What's it Like to Be an Engineer?, What's It Like to Be a Technician? GE Corporation, Career information. Room
901, 570 Lexington Avenue, New York, NY 10022.

Women in Engineering Professions, Agricultural Engineering and You, Agricultural Engineering - The Profession with
s Future, Engineering Careers in the World's Largest Industry, Did You Ever Wish You Could Change the World?,
Wanted: More Women Engineers in Agricultural Engineering, American Society of Agricultural Engineers, 2950 Niles
Road, St. Joseph, Mi 49085.

ENVIRONMENT
Ask Any Forester, Forest Ecology and You, Society of American Foresters, 5400 Grosvenor Lane, Washington, DC
20014,

A Wildlife Conservation Career for You, Universities and Colleges Offering Curricula in Wildlife Conservation,
Wildlife Society, Suite S-176, 3900 Wisconsin Avenue, NW, Washington, DC 20016.

Careers in Range Science, Society for Range Management, 2760 West 5th Street, Denver, CO 80204.

Careers in Wildlife Conservation and Management, Wildlife Management Institute, 709 Wire Bidg., Washington, DC
20005.

Conservation Careers, Careers in Resource Conservation, Soil Conservation Society of America, 7515 NE Ankeny
Road, Ankeny, (A 50021.

The Environmentalist, Career Materials in Environmental Health & Sanitation, National Environmental Health
Association, 1600 Pennsylvania Avenue, Denver, CO 80203.

Resources for Environment/Ecology Education: A Bibliography, Institute of Environmental Sciences, 940 E.
Northwest Hiohway, Mt. Prospect, IL 60056.

So You Want to Be a Forester, A Job with the Forest Service, U.S. Department of Agriculture, Forest Sarvice,
Washing.on, DC 20250.

You Can Be a Conservationist, So You Want to Be a Forester, American Forestry Association, 1319 18th Street,
NW, Washington, DC 20036.

HEALTH AND MEDICINE

A Career in Cytotechnology., American Society of Cytology, 130 South Ninth Street, Suite 1006, Philadelphia, PA
19107.

A Career in Pharmacology, American Society for Pharmacology, 9650 Rockville Pike, Bethesda, MD 20014.

5
Answers to Your Questions About .... Medical Technology, Accredited Medical Laboratory Schools, American
Medical Technologists, 710 Higgins Road, Park Ridge, 1L 60068.

Careers in Anatomy, American Association of Anatomists, Department of Anatomy, University of Arkansas Medicine
Center, 42017 W. Markham Street, Little Rock, AR 72201.

Careers in Physiology, American Physiological Society, 9650 Rockville Pike, Bethesda, MD 20014.

Careers in the Health/Science Library, Medical Library Association, 919 North Michigan Avenue, =3208, Chicago,
1L 60611.

Careers in the Medical Laboratory, American Saciety of Clinical Pathotogists, PO Box 4872, Chicago, IL 60680.
Careers That Count, American Hospital Association, 840 N. Lake Shore Drive, Chicago, |L 60611.

Health Physics - A Challenging Profession, Health Physics: A New Profession in the Atomic Age, Health Physics
Society, PO Box 156, €. Weymouth, MA 02189.
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Horizons Unlimited, American Medical Association, 535 N. Dearborn Street, Chicago, IL 60610.

Medical Technicians and Assistant Schools, Accrediting Bureau of Health Education Schools, 29089 U.S. 20 West,
Eikhart, IN 46514,

Modern Surgery, American College of Surgeons, 55 East Erie Street, thicago, IL 60611.

Pathology: The Science of Disesse, Intersociety Committee on Pathology, 4733 Bethesda Avenue, Suite 735,
Bethesda, MD 20014.

Should You Be a Nuclear Medical Technologist, Society of Nuclear Medical Technologists, PO Box 284, Arlington
Heights, 1L 60006.

Where to Get Health Career Informauon, National Health Council, Inc., 1740 Broadway, New York, NY 10019.

INDUSTRY

A Career in Metallurgy Will Extend Your Reach, Metaliurgical Engineering Technician, Career Opportunities in
Metallurgy, The American Society for Metais, Metals Park, OH 44073.

A Rewarding Career, Instrument Society of America, 400 Stanwix Street, Pittsburgh, PA 15222,

Biological Photography ~A Challenging Profession, Biological Photographic Assoctation, PO Box 1057, Rochester, MN
55901.

Careers in Metallurgy, Materials Science & Metallurgical Engineering, The Metallurgical Society of AIME, 345 East
47th Street. New York, NY 10017.

Careers in Operation Research, The Operation Research Society of America, 428 Preston Street, Baiiimore, MD
21202

Careers in Quality, American Society for Quality Control, 161 West Wisconsin Avenue, Milwaukee, Wi 53203.
Careers in Statistics, Amenican Statistical Association, 806 15th Street, NW, Washington., DC 20005.

Career Summaries, National Association of Pattern Manutacturers, 21010 Center Ridge Road. Rocky River. OH
44116.

Education for Technical Writers, Is Technical Writing Your Career, Society for Technical Communication. Suite 421,
1010 Vermont Avenue, NW. Washington, DC 20005.

Facts on Computer Careers, American Federation of Information Processing Societies, 1815 North Lynn Street,
Suite 805, Arlington., VA 22209

Giving Shapes to ldeas, Society of Die Casting Engineers, 16007 West 8 Mile Road, Detroit, Mi 48235.

Machine Tools: Exciting Careers, National Machine Tool Builders Association, 790V Westpark Drive, Mctean, VA
22102.

The Making of a Machinist, Career Opportunitics, National Tool, Die and Precision Machining Assaciation, 9300
Livingston Road. Oxon Hill. MD 20022.

Measurement & Control Industry, Scientitic Appaiatus Makers Association, 1140 Connecticut Avenue, NW,
Washington, DC 20L3F

Photographer: A Professional With a Challenge, Professional Photographers of America, 1090 Executive Way, Des
Plaines, 1L 60018.

Ptanning a Career in Electronics, The Electronics, Service Technician - Futures Unlimited, Electronics Industries
Agsociation, 2001 "1 Street, NW, Wasrington, DC 20006.
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Sources of Career Information in Scientific Fields, Probe Tomorrow as a Chemical Technician, Your Tomorrow,
Careers for Adventures, Manufacturing Chemists Association, 1825 Connecticut Avenu2, NW, Washington, DC 20009.

Systems Analysis: The Career, Association for Systems Management, 24587 Bagley Road, Cleveland, OH 44138.

Transport Career Opportunities, National Defense Transportation Association, 1612 K St., NW, Washington, DC
20006.

Your Career in Fluid Power, The Fluid Power Society (FPS), 432 E. Kilbourr. Ave., Milwaukee, W! 53201.
Your Introduction to Photogrammetrv, The American Society of Photogrammetry, 105 N. Virginia Ave., Falls
Church, VA 22046.

SCIENCE

A Career in Astronomy, American Astronomical Society. Sharp Laboratory, University ot Delaware, Newark, DE
19711.

A Career in Cartography, American Congress on Surveying and Mapping, 210 Little Falls Street, Falls Church, VA
22046.

A Giant Leap for Womankind Too, National Geographic Society, 17th & M Sts., NW, Washington, OC 20036.

A Guide to Opportunities in Cell Biology, Secretary, American Society for Cell Biology, Department of Anatomy,
Albert Einstein College of Medicine, 1300 Morris Park Avenue, Bronx, NY 10461.

Can | Be a Scientist? General Motors Corporation, Pubiic Relations Staff, Detroit, M| 48202.

Career Opportunities in Chemistry, Careers in Chemistry: Questions and Answers, Finding Employment in the
Chemical Profession, List of ACS Approved Schools, Planning for Graduate Work in Chemistry, American Chemical
Society, 1155 16th Street, NW.  Washington. DC 20036.

Careers in Aaronomy, Crop Science aid Soil Science, Americar Society of Agronomy, 677 S. Segoe Road,
Madison, Wi 53711.

Careers in Animal Biology, American Society of Zooiogists, Box 2739 Cahformia Lutheran College, Thousand Oaks.
CA 91360.

Careers in Animal Biology, Society of Systematic Zoology, c.0 U.S. National Museum of WNatural History,
Washington, DC 20560.

Careers in Atomic Energy, U.S. Atomic Energy Commission, PO Box 62, Oak Ridge, TN 37830.

Careers in Biochemistry, American Society of Biological Chemists. Inc., Educational Affairs Office, 9650 Rockvitle
Pike, Bethesda, MD 20014.

Careers in Biology, Careers in Animal -’iology, Careers in Botany, American Institute of Biological Sciences, 1401
Wilson Blvd., Arlington, VA 22209.

Careers in Exploration Geoghysics, Society of Expioration Geophysics, Box 3098, Tuisa, OK 74101
Careers in Geography, Association of American Geographers, 1710 16th Street, NW, Washington, DC 20009.

Careers in Photographic Science & Engineering, Society of Photographic Scientists & Engineers, Suite 330, 1411 K
Street. NW, Washington, DC 20005.

Careers in Plant Physiology, American Society of Plant Physiologists, 9650 Rockville Pike, Bethesda, MD 20014.

The Chalienge of Meteorology, Opportunities in Meteorology, The American Meteorological Society, 45 Beacon
Street. Boston, MA 02108.
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Earth Scientists: Geologists, Geophysicists, Meteorologists, U.S. Government Printing Office, Washington, DC 20402.

Entomology - An Exciting Scientific Career, Entomological Society of America, 4603 Calvert Road, Coliege Park,
MD 20740. )

Geology - Science and Profession, American Geological Institute, 5205 Leesburg Pike, Fails Church, VA 22041.

Mathematics and My ._2reer, The National Council of Teachers of Mathematics. 1906 Association Orive, Reston,
VA 22091,

Microbiology in Your Future, American Society for Microbiology, 1913 “1”" Street, NW, Washington, DC 20006.

Occupations in Eiectronicr Computing Systems, Electronic Computer Operating Personnel, Programmers, Systems
Analysts, U.S. Government Printing Office, Washington DC 20402,

Oceanography Information Kit, National Ocean industries Association, 1100 17th Street, NW, Suite 410,
Washington, DC 20036.

The Oceans and You, Marine Technology Society, 1730 M Street, NW, Suite 412, Washington, DC 20036.

Opportunities in  Oceanography, Smithsonian institution, Publications Distribution, 1242 24th Street, NW,
Washington, DC 20037.

Physics as a Career, Should You Be a Physicist? American Institute of Physics, 335 East 45th Street, New York,
NY 10017.

Preparing for a Career in Oceanography, Scripps Information of Oceanography, PO Box 109, La Jolla, CA 92037.

Professional Opporturities in Mathematics, The Mathematical Association of America, 1225 Connecticut Averue,
NW, Washington, DC 20036.

Science and Engineering Careers, Test Yourself for Science, Science Manpower Commission, 1776 Massachusetts
Avenue, NW, Washington, DC 20036. $1.00.

Science and Your Career, U.S. Department of Labor, Bureau of Labor Statistics, Washington, DC 20212.

Science Career Exploration, Nationa! Science Teachers Association, 1742 Connecticut Avenue, NW, Washington, DC
20009.

Science for Society - A Bibliography, American Alliance for the Advancement of Science, cducation Department,
1776 Massachusetts Avenue, NW, Washington, DC 20036.

Seeking Employment in the Mathematical Sciences, The American Mathematical Society, PO Box 6248, Providence,
Ri 02904.
ADDITIONAL SOURCES OF INFORMATION

Aero Products Research, Inc.. 11201 Hindry Avenue, Los Angeles, CA 90045.

Aerospace and Efectrical Systems Society, 4000 Harlonwood Drive, Fort Worth, TX 76109,
Aerospace Education Foundation, 1750 Pennsylvania Avenue, NW, Washington, DC 20006.
American Astronautical Society, Key Towers, 6060 Duke Street, Alexandria, VA 22304.
Aviation Distributors and Manufacturers Association. 1800 Arch Street, Philadelphia, PA 19103.
Beech Aircraft Corporation, Education Department, Wichita, KS 67201.

Bendix Corporation, Bendix Center, Southfield, MI 48076.

The Boeing Company, PO Box 37037, M:S 11-48. Seattle, WA 98124.
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Cessna Aircraft Company, PO Box 1521, Wichita, KS 67201.

Fairchild Industries, 20301 Century Bivd., Germantown, MD 20767.

Federation of American Scientists, 307 Massachusetts Avenue, NE, Washington, DC 20002.
Federation of Engineering and Scientific Association, 171 College Street, Toronto, Ontario, MST 1P7.
Grumman Aerospace Corporation, Bethpage, NY 11714.

Internationa! Association of Machinists and Aerospace Workers, 1300 Connecticut Avenue, NW, Washington, DC
20036.

National Aeronautics Association of the USA, Suite 430, 821 15th Street, NW, Washington, DC 20005.
Singer Company, Kearfott Division. 1150 McBride Avenue, Little Falls, NY 07424.
Sperry Flight Systems, PO Box 2111, Phoenix, AZ 85036.

United Automobile, Aerospace and Agricultural Implement Workers, 8000 East Jefferson Avenue, Detroit, Ml
48214.

Vought Systems Division, LTV Aerospace Corporation, PO Box 5907, Dallas, TX.
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THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Guidance  workers wishing 1o make use of NASA professional  educators, publications, and/or  audiovisual
matenals in their programs may contact the Educationsl Programs Oficer at the NASA Centers serving thenr
respective states. See below:

NASA Ames Ressarch Center, Motfern Fuld, Calitorcia 94038
SR Alaska, Arizona, California, Hawaii, ldaho, Montana, Nevada,
COregon, Utah, Washington, and Wyoming

NASA Goddard Space Flight Center, Greenbelt, Maryland 20773
serving Connecticut, Delaware, Districr of Columbia. Maine, Maryland,
Massachusetts, New Hampshire, New Jersoy, New York, Pennsylvania,
Bhode Bland, and Vermuont

NASA Johnson Space Center, lpuston, Tewas 77058
servng Colorado, Kansas, Nebraska, New Meswico, Monh Dabots, Dklahoma,
South Dakota: and Texas

NASA Kenaedy Space Center, Kennedy Space Center, Florida 52809
Serving Flotida, Georgia, Pusrto Fheo, and Virgn ldlands

NASA Langiey Besearch Center, Hamnton Virginia 23665
Serving Kantucky, Novth Coraling, Soich Cardhng, Veagima and West
Virgina

NASA Lewis Besearch Center, 21000 Brooxparh Boad Clewslang, Unig 43138
serving Hiisois, Indiana, Michwgan, Minnesots, Oluo, and Wisconsin

MASA Marshatl Space Flight Center, Marshall Space Flight Center. Alabama 35812

SR Alshama, Arkarsas) lows, Louisana, Missssppt Missouwri and
Toerrwssoe

Vacsum sphores—~symbuls of serospace ressarch and development
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